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Who Has Had 
Experience? 

Col. J. F. Siler, chief health officer of the Panama 
Canal Zone, who. is an old army friend, visited our 
office the other day, and asked us to aid him in secur- 
ing operating data on the grid type of incinerator, 
used to a considerable extent by the army during the 
war, and since then at some of the army posts. This 
is used mainly for refuse incineration, but for manure 
disposal, as well, at some places. 

It will be appreciated if anyone, who has had ex- 
perience with this type of equipment, on either refuse 
or garbage, will give the editor information as to his 
success or failure. There are some places on the Canal 
Zone, where some difficulty is being encountered in 
refuse disposal, and Col. Siler is gathering informa- 
tion on.the subject while on leave of absence. 

Please send us your experiences promptly, as Col. 
Siler will middle of 
October. 


For the 


Mathematician! 


Jerry Kavanagh from Chattanooga was in the office 


return to Panama about the 


the other day, and sprung this one: “There are three 
paper bound books of 300 pages each, including covers, 
on a shelf, Vol. I, II, and III, arranged in proper 
order, left to right. Each book is one inch thick. A 
bookworm starts in on page 1 of Vol. I and eats his 
way through to page 300 of Vol. III. What is the 
shortest distance through which he must eat his way?” 

A year’s subscription to Pustic Works to the man 
that first sends in the correct answer. Or woman, 


either. Address THE EDITOR. 


Now Is the Time 


Now is the time to get ready for conventions. The 
American Society for Municipal Improvements meets 
13th to 17th. 


You hadn’t ought to miss the converition; and, any- 


this month in Richmond, Va.—the 


way, Richmond is a beautiful city, well worth visit- 
ing. And the American Road Builders’ Association 
Convention and Road Show is going to be held in 
St. Louis in January. Charley Upham is getting up 
a program even better than last year’s. Mark that 
date now—January 12—17—and don’t let anything 


interfere with your going. 
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HETHER used for drinking water sterilization, swim- 
ming pool disinfection or the general practice of 


Chlorination in sanitary and industrial fields the 


VACUUM CONTROL CHLORINATOR 


has established a record for trouble-free service and 
low maintenance costs unequalled in the history of 
chlorination. 


Housed under the glass bell jar—free from diaphragms 
. springs ... and delicate control parts—the complete 
control unit is always in sight. 


A control unit so readily accessible for cleaning and 
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adjusting—so simplified in construction and operation 
that—of the more fhan THREE THOUSAND W&T VACUUM 
CHLORINATORS installed since the first of the type was 
put into service over eight years ago—not a single 
machine has ever worn out. 


VACUUM CONTROL is an exclusive W&T feature. 
Ask for technical publication No. 38. 


WALLACE & TIERNAN CO. INC. 
“A Chlorinator for every purpose” 
NEWARK, N. J. 
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It may not look it, but this mixer was laying 80 feet of 18-foot, 8-6-8 pavement per hour the day this was taken. 
Good organization is the answer. 








Laying Five and One-Half Miles of 18-Foot 
Concrete Pavement in 34 Working Days 





HE basic principles in quantity production of 

concrete pavement were outlined by P. M. Tebbs 

and C. H. Buckius in the August and September 
issues of PusLic Works, and some interesting data 
were presented regarding the rate of construction of 
concrete pavements on the various paving projects in 
Pennsylvania. 

The application of these principles of quantity pro- 
duction of concrete pavement is well illustrated by the 
Sherman & Rhodes contract, in Snyder County, Pa., 
near Beaver Springs. This contract involves no grad- 
ing, this having been done on a previous contract, but 
is for laying 5.46 miles of 18-foot, 9-7-9, concrete 
pavement. The pavement is the Pennsylvania standard 
type, mesh reinforced and calcium chloride cured, 
with a 1:2:3% mix. Sherman & Rhodes, finding that 
their mixer would be idle for a 6-week period between 
paving work on two contracts already secured, bid in 
this job of paving with the intention of completing 
the work within that period. 


To date, the necessary average has been maintained 
and more. On August 4th, 1120 feet of pavement 18 
feet wide was placed in a working day of 13 hours, 
a total of 2240 square yards, and an average of 172 
square yards or 86 lineal feet per hour. The average 
weekly run has been somewhat more than a mile. 

The equipment and labor on the job are the same 
as on the average paving job. The mixer is a 27-E 
Koehring. The aggregate is loaded at the batcher, 
which is made by Johnson, by a Northwest l-yard 
crane, and hauled by 3-batch Autocar trucks to the 
job. There are an average of 32 men on the mixer 
gang. The illustrations, taken while the mixer was 
running better than 80 feet per hour, show the men 
are not “hustling” in the usual sense of the word. 
Other equipment also represents standard units: a 
Lakewood screed; Hotchkiss forms; and a Flexible 
Joint machine for installing the center joint. A hand 
strike-off was used (though the mechanical is better 
and faster); Solvay calcium chloride, National Steel 








Fabric reinforcement, and Philip Carey 
joints also were used. 

The answer to this output lies in the methods used 
by David Owens, superintendent for the contractors. 
This outfit has been consistently high in the efficiency 
records of the Pennsylvania Department of Highways 
For the week ending July 31, it was No. 1, with 91.3% 
of possible time utilized, and an average of 39.05 
batches of concrete per working hour. When the illus- 
trations shown herewith were made, the mixer was 
running close to 38 batches an hour. Only five motor 
trucks were hauling batches, but despite a grade cross- 
ing (a truck can be seen at the left of one illustration 
waiting for the crossing to clear) there was no delay 
to the mixer. 

very effort was made to keep the mixer working 
at maximum speed, and all other activities were made 
secondary to, or coordinated with, this mixer speed. 
There was no lost time in moving—to lose a batch on 
every move of the mixer means a reduction of 10% 
to 12% in mixer output. Actually, as has been pointed 
out by Mr. Tebbs, the mixer operator is the most im- 


expansion 


ruUBLIC 


Despite the record speed on this job, the men had time to sit d»wn now and then, and to watch the photographer do his stuff. 
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portant workman on the job, second only to the man- 
agement that is responsible for providing him the 
essentials of material for operation. 


The essentials in mixer operation to secure this out- 
put included: 

Quick lowering and immediate filling of the skip. 
The trucks were allowed to pull away only a short 
distance after dumping their first and second batches, 
so there was no delay in getting back to dump another 
batch. 

Just as soon as the bell rang indicating completion 
of mixing time, the concrete was discharged and prac- 
tically simultaneously the skip was raised to recharge 
the drum. 

When the bucket was full, it was dumped, the sub- 
grade tester having been used and that section of the 
subgrade farthest from the mixer having been tested 
and properly prepared first, so as to allow immediate 
deposition of the concrete. The men in the pit kept 
out of the way of the bucket, thus allowing prompt 
discharge of it. Experience has shown that an occa- 
sional workman may forget to 
move out of the way of the 


















































hi 
Qi 


\ 


Feet laid Daily 
& 
8 





255 7TESWOU 214 EIVTIBIV2 ALB 






W124 5676 










= — : bucket, but after having a 
Working Hours /1ixer iy on Operation » yard of wet concrete bumped 
| 3 | a NZ ILN N into him, the same man rarely 
| & 95 | 7 a oS \ fi | 38 c 1 »o Sc e re a e1' 
Fie | = S |} t— T “QO x forgets twice. 
5 | a ee = -§ | | i _ es ree 
| x 22|__ A Mies. aes TE € ats! 2.9 The mixer operates while 
Ss an rT ‘ | ‘s moving, and the first batch 
is ot Sif | |  w | 1 & en ; 
} 2 Oy 1 & tT ——— a after moving is always de- 
| 8 Pm a - | | | N “i ae on ee - < posited in a particular loca- 
| f ee a 729 "oe a2 N 875, 35 72 7100 06 0a s tion. In fact, so far as is 
possible, the same _ general 
RovleZ8 SHERMAN & RHODES Snyder Ca, Fa plan of dumping is followed 
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ay any 7 ¥ ? nized that splitting, a batch 
Daily Record of /8-foot Pavement Laid 1S practically losing a batch. 
By providing a plentiful 
am flow of material through good 


management and then insist- 
ing that his mixer operates as 
nearly continuously as is hu- 
manly possible, Mr. Owens 
approximates the theoretical 
maximum quantity produc- 
tion of concrete pavement. 
B. W. Yarrison is chief in- 





4/ 








uly 





Avgus}——~ spector on the job, and Jesse 


S. Ritchey, Williamsport, Pa., 














is division engineer. 
























Barrington Sewage 
Treatment Plant 





Continuation from September issue of article 
describing plant where clarified sewage is 
treated by mechanical aeration, and settled 
effluent is filtered through sand and chlori- 
nated. Sludge digestion tanks and glass- 
covered drying beds. 





By E. Bender 
Roberts Filter Mfg. Co. 


HE effluent from the final settling tanks is 
filtered through sand filters at the rate of 1% 
gallons per square foot per minute. There are 
four filter units in concrete boxes, each 7 ft. by 10 ft. 
by 8 ft. deep, provided with a cast-iron manifold and 
covered with 18 in. of graded gravel and 27 in. of 
sand; the gravel consisting of a bottom layer 5 in. 
deep of 2% in. to 1 in. gravel; a second 4 in. deep of 
1 to % in.; then 4 in. of % to % in.; then 3 in. of % 
to 3/16 in.; and finally from 3/16 in. to 10 in. mesh. 
The sand has an effective size of .35 to .55 milli- 
meters with a uniformity coefficient of 1.7. 
The manifold running lengthwise of each box has 
a cross section area of 53.3 sq. in. and is provided with 
bosses tapped for 2 in. pipes placed 6 in. between cen- 
ters and 234 in. from the filter floor. In each boss 
is inserted a 2-in. wrought iron lateral capped on the 
outer end and provided with fourteen %-in. holes, 
giving a total strainer area in each unit of approxi- 
mately 28.5 square inches, or .28 per cent of the total 
sand bed area. 
On the top of the manifold, set 6 in. between cen- 
ters, are brass umbrella-type strainers. Between the 


bosses a brass orifice strainer is inserted in the mani- 
fold flush with the filter floor, for draining the water 
out of the filter when desired. At the rear end of 





General view of plant. 









Interior View of Sludge Beds. 


each manifold an air-relief pipe is carried up through 
the gravel and sand to the level of the operating floor 
and valved there, to relieve any air which might 
accumulate in the underdrainage system. 

In the center line of each unit is a cast iron V- 
shaped wash gutter, the lip of which is 22 in. above 
the top of the sand; the cross sectional area of the 
gutter being 202.5 sq. in. The gutters taper upward 
toward the rear end of the filter, where the tank 
effluent is admitted to the filter through a 6-in. gate. 
These valves, as well as the valves on the 4-in. effluent 
line, the 8-in. wash water line and the 10 in. waste 
line, are operated manually by means of floor stands 
on the operating floor. 

Each filter effluent line contains a Simplex rate-of- 
flow controller, all of which are connected to one 8- 
in. header, which is carried to the inlet end of the 
contact or chlorinating tank. Each controller is pro- 
vided with an automatic device for closing it should 
the level fall below the wash gutter lip. As a matter 
of precaution, each unit is provided with a 4-in. over- 
flow discharging to the chlorinating tanks. Each unit 
also is provided with a Simplex indicating and re- 
cording loss-of-head and rate-of-flow gauged, mounted 
on the operating floor. 

Wash water is takerf from the contact tank, after 
chlorine has been applied, by means of a 1,000 g.p.m. 
Jennings horizontal centrifugal pump direct connected 
to a 7% H.P. motor, which provides wash water at 
the rate of approximately 15 gallons per sq. ft. per 





Sewage enters grit chamber through iron pipe at left. At the right of these, preliminary settling tanks; 


then aeration tanks, in front of glass-covered sludge beds. At extreme right, filter house. Sludge digestion tank, with gas domes, 
lies between aeration tanks and sludge beds. 
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minute. Under the four filter units and along one 
end of the pipe gallery is a concrete wash-water stor- 
age basin into which the wash water is discharged 
when the filter is being washed, from which it is auto- 
matically pumped and discharged through a 4-in. 
cast-iron force main into the grit chamber, to pass 
again through the plant. The pumps used for this 
purpose are two 25 g.p.m. Jennings suction sump 
pumps operated by float switches, self-priming, hori- 
zontal centrifugal units direct connected to a 2 H.P. 
motor. The pumps start automatically whenever the 
water reaches a predetermined level. A Foxboro air- 
operated gauge indicates the depth of water in the 
storage basin, the recorder being mounted on the wall 
of the filter building above the operating floor. The 
waste from the laboratory and lavatory is raised by 
a 30-gallon Jennings pneumatic sewage ejector, which 
discharges it into the force main from the two sump 
pumps. 

A chlorinator room is located at one end of the 
pipe gallery, in which a Wallace and Tiernan 
vacuum type chlorinator is installed, with a 1,000 Ib. 
platform scale. The chlorine is applied to the filter 
effluent in the contact tank. <A telescopic hoist is pro- 
vided for raising and lowering the chlorine drums. 

Two Nash Hytor rotary air compressors are located 
on the pipe gallery floor and supply air to the six 
pieces of air lift apparatus in the final settling tanks, 
two in the separate sludge digestion tanks and two in 
the sludge rising wells. Each compressor has a capac- 
ity of approximately 100 cu. ft. of free air per minute 
at 8 to 12 pound pressure. An air receiver 3 ft. diam- 
eter and 6 ft. high is provided. 

On the filter operating floor is mounted a slate 
switchboard with an incoming panel 18 in. wide by 
6 ft. 8 in. high carrying a voltmeter, ammeter and 
circuit breaker. The distributing panel is 30 in. wide 
by 6 ft. 6 in. high and carries twelve knife switches 
operating motors for the three aerators, two air com- 
pressors, one wash water pump, two wash water return 
pumps, one sludge collector, and one sewage ejector 
and two for the lighting circuits. Also there are five 
push-button switches operating the three aerator 
motors, one wash water pump motor and one sludge 
collector motor. 


Separate Sludge Digestion Tanks 
There are two sludge digestion tanks, each 26 ft. 
by 29 ft. 6 in. by 9 ft. deep, provided with a series 
of round-about wooden baffles, with a 2 in. brass per- 
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Interior View of Filtration Plant. 
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forated spray pipe at the flow-around end of each 


baffle. Each tank contains a heating coil six inches 
above the floor, consisting of 2 in. wrought iron pipe 
supported on cast iron floor clamps. In one corner 
of each tank is a 6 ft. by 6 ft. hopper-shaped sump 
2 ft. below the floor, from the bottom of which rises 
a 6-in. cast iron vertical pipe, at the bottom of which 
is a brass-lined air lift, which pipe continues verti- 
cally through the roof and carries at the top a 6-in. 
cast-iron dome which deflects the sludge down into 
concrete boxes 2 ft. 6 in. by 3 ft. 6 in. Branching 
from this pipe below the level of the sewage is an 
8-in. pipe extending through the wall into a flume 
which carries the sludge to the drying bed. The 
sludge is discharged into this flume by hydrostatic 
pressure. 

The air lift is used to carry sludge up to the top 
of the pipe and into the concrete box mentioned, from 
which box a 6 in. pipe carries the sludge to either of 
two manholes, one in each tank, the walls of which 
project down into the sludge 5 ft., below the roof 
slab. By this means sludge can be drawn from the 
bottom of either tank and used to seed the incoming 
sludge, or to circulate the sludge in the tanks for 
digestion. On the roof of each tank are four 24-in. 
diameter cast-iron gas domes used for collecting gas. 
Opposite each gas dome a 10 in. cast-iron inspection 
and sampling pipe is set in the roof slab and closed 
with a cypress plug. 

Each tank is provided with a decanting valve for 
drawing off liquid, from any elevation in the tank 
desired, into an inspection box located in the sludge 
drying bed. This consists of an 8 in. brass pipe ex- 
tending from the roof to the floor of the tank, in which 
is a slot 2 in. wide and 7 ft. long. Inside of this pipe 
slides a 7 in. brass pipe in which are 7 slots, each 2 
in. wide and 6 in. high and arranged spirally around 
the circumference 6 in. apart vertically. Thus, by 
revolving the inner pipe it is possible to bring any 
slot desired in this pipe coincident with the slot in 
the outside pipe, thus drawing off the liquid at any de- 
sired depth within a range of 7 ft. A pointer at the 
top of the inner revolving pipe and number plates on 
a floor stand on the roof indicate which of the several 
inner slots is coincident with the outer slot. A 4 in. 


pipe branches from the outer pipe, passes through the 
wall of the tank and empties into a 24 in. square in- 
spection box in the sludge drying bed. 

(Continued on page 69) 





Switchboard in the Rear 




































Destructor at Charlotte, N. C. 
Six 60-ton units in three batteries. 
Above—Stoking floor. 
At left—Front view of building. Note | 


large entrances and ample light and 
ventilation. 





-Charlotte’s Refuse Incinerator 









Six units in carefully designed building replace dumping of garbage and 
dispose of refuse, which increased twenty per cent with introduction of 
regular collections. 





By Herbert W. Lincoln 


Morse Boulger Destructor Company 


N August Ist, Charlotte, N. C., had been operat- 
C) ing for a year a new refuse incinerator which 

not only eliminated the nuisance of the previ- 
ous dumps, with their odors, rats and fire hazard, but 
apparently reduced the cost of disposal. Previous to 
this only a small part of the refuse was burned in 
an incinerator designed by the city’s engineers some 
years before, which had become totally inadequate in 
size and needed to be shut down for repairs, the 
greater part of the refuse being dumped. The dumps 
créated such a nuisance that the city was threatened 
with lawsuits by adjacent property owners, and in 
the spring of 1928 the city commissioners decided to 
obtain an incinerating plant capable of disposing of 
all the city’s refuse for some time to come. 

The daily collection of refuse varied from 80 to 100 
tons, from a population of about 80,000, or a little 
more than two pounds a day per capita which is con- 
sidered a general average; the excess being attributed 
to the fact that Charlotte is a marketing and distribut- 
ing center for a large surrounding territory. It was 
decided, therefore, to obtain a plant capable of de- 
stroying 120 tons in an erght-hour day. 

The city wished to obtain bids on at least three 
widely different types of incinerators represented by 








the eight or nine incinerator manufacturers who might 
bid. Detailed specifications written to describe one 
type would exclude the others, and some companies 
favored the installation of many auxiliaries such as 
forced draft, preheaters, ash handling equipment, etc., 
while others favored as simple a plant a possible; 
therefore the specifications were made as simple and 
general as possible, as follows: 

The incinerator must consist of two or more furnaces of 
modern approved type with a combined guaranteed capacity 
of 120 tons of average city run garbage, rubbish, waste trash, 
dead animals, etc., for an eight-hour day and to be housed in a 
fire-proof building with reinforced tile roof and radial brick 
chimney not less than 100 feet high. 

Bidders will be required to furnish complete plans of furnaces 
and building they propose to erect, and a list of not less than 
five similar incinerators in operation at the time of filing bid 
that have been successfully operated for one or more years. 

Four bids on the basis of these specifications were 
opened on August 29th, 1928, representing the three 
major types of plants. These, with the accompanying 
plans and specifications, were turned over to a firm of 
consulting engineers which was employed to analyze 
them, inspect the plants given as references, and 
make recommendations. 

Particular attention was paid to the type and size 
of building recommended, for it would be necessary 
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that 160 loads of refuse be delivered in eight hours, 
or an average of one every three minutes, since the 
trucks used for collecting averaged only @bout 1500 
pounds capacity ; and any delay in passing these trucks 
into and out of the plant or in unloading them would 
cause congestion and consequent additional cost of 
collection due to loss of time. This required ample 
floor space and entrance and exit facilities. The most 
abundant light and ventilation also were considered 
important. 

Another feature considered important was that the 
plant contain a sufficient number of units to secure 
flexibility of operation and that each unit should oper- 
ate at high efficiency, whether deliveries be light or 
heavy. 

Since the plant would be operated with negro labor, 
which is willing but not of a high degree of intelli- 
gence, it was thought best to employ a plant with a 
minimum of mechanical equipment and one in which 
the labor is confined to charging and stoking and re- 
moving ashes. 

The contract was awarded to the Morse Boulger De- 
structor Co. Owing to delay in selection and purchase 
of site, construction work did not begin until Febru- 
ary, 1929. The plant was completed and tested and 
taken over by the city on August Ist, and has been 
in continuous operation since then. 

The site selected was on the edge of the city and 
included a sufficient area of low ground to permit 
dumping incinerator cinders on it at low cost for many 
years, and ample room for additions to the plant when 
needed. The building has a floor area of 72 ft. by 
105 ft. 8 in., or 7600 sq. ft., and is provided with six 
large doorways, closed by rolling steel doors. It is 
built partly on a side hill so that vehicles can enter 
the upper floor almost at road level, and ashes can 
be removed in wheelbarrows from the stoking floor at 
the rear without use of a ramp or trestle. The city 
constructed a road with improved surface from the 
nearest paved street to the plant. 

The incinerator consists of six units, each with a 
guaranteed capacity of 60 tons in 24 hours, connected 
in pairs to three stacks. Each unit has its own settling 
chamber and damper and can be operated entirely 
independent of the others. The stacks are 125 feet 
high and 5 feet inside diameter at the top and were 
designed to provide ample draft under conditions of 
maximum load without the need of any draft fans. 


The contract provided for an acceptance test and a 
guarantee that the plant would operate without nui- 
sance when burning 15 tons per hour of city refuse, 
taken for the purpose of the test as consisting of 70 
percent garbage and 30 percent rubbish, the garbage 
to contain not more than 65 percent moisture; and that 
an average temperature of at least 1250° F. be main- 
tained in the combustion chamber without the use of 
any fuel. 

The plant was tested by batteries on three days un- 
der the supervision of the city engineer and a con- 
sulting engineer. The collection service had not been 
organized, and the refuse delivered to the plant con- 
tained less than the specified proportion of rubbish; 
also the operating personnel were largely inexperi- 
enced. However, the units operated during the test 
at 10 percent in excess of the guaranteed capacity, 
and have continued to burn an average of 120 tons 
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a day, running as high as 146 on peak days. As in 
all southern cities, the garbage is very wet during 
the watermelon and green vegetable season, but no 
coal has been used at any time since the collection 
service became established systematically. 

At about the time the plant was completed the gov- 
ernment of the city was changed to the city manager 
form and a Division of Sanitation was established to 
take care of the collection and disposal of all refuse 
and cleaning the streets. One of the first steps taken 
to improve the collection system was to draft ordi- 
nances prescribing the types of receptacles to be used 
for garbage, rubbish, and ashes; the times of collec- 
tion, and other details. The carrying out of these very 
materially increased the amount of rubbish collected, 
for formerly the residents had not set their rubbish out 
regularly for collection. As a result, not only is more 
matter present in the refuse to aid combustion, but 
there is a general improvement in the appearance of 
back yards and alleys. The total amount of refuse 
collected has increased 20 percent. 

Cost records are kept by the calendar year, and 
those of this plant are therefore available only for the 
last five months of 1929. During that time the average 
cost of disposal was 44.8 cents per ton (presumably 
for expenditures only, with no allowance for overhead, 
interest, depreciation, etc.) The regular crew consists 
of one superintendent, and eight laborers charging 
furnaces, stoking, removing ashes, etc. The budget for 
this service this year is about $21,000 less than pre- 
viously, partly due to unified supervision of all col- 
lection and disposal, partly to various savings such 
as reduction in cost of maintenance of trucks since 
the dumps were discontinued. 





Cement Specifications Revised by A.S.T.M. 


The members of the American Society for Testing 
Materials, by a vote canvassed in September, have 
adopted the revisions proposed by Committee C-1 
in the Standard Specifications and Tests for portland 
cement. Of the eleven items in the revision, nine were 
concerned with tolerances for testing apparatus; the 
other two increasing strength requirements for stand- 
ard cement. 

The average tensile strength at seven days for the 
three standard mortar briquettes is increased from a 
minimum of 225 pounds to 275 pounds, and for the 
28-day briquettes from a minimum of 325 pounds to 
350 pounds. The committee reported that tests by 
116 plants during the latter half of 1928 showed only 
a small percentage of samples failing to meet these 
proposed strength standards. 


Specifications for high early strength portland ce- 
ment were accepted for publication as tentative by the 
society’s Committee E-10 on Standards, at its Febru- 
ary 1930 meeting. Tentative specifications are the same 
as the newly revised specifications for portland cement, 
except that a maximum sulfuric anhydride content of 
2.5 per cent instead of 2.0 per cent is permitted and 
that tensile strength requirements shall be 275 Ib. per 
sq. in. at one day, and 375 lb. per sq. in. at three days. 
In addition, the purchaser has the option to require 
a test at 28 days in which case the average tensile 
strength obtained shall be higher than the strength at 
three days. 

















Illustrating evil of narrow, 
shallow cut. 


Plowing with high-speed light unit. 


Use of heavy equipment 
necessary. 


Road Location and Design for Snow Drift 
Prevention 





Location in valleys and on the windward side of slopes. Raising roadbed 
above surrounding country. Wide and shallow cuts. Snow fence easement. 





By Walter Schultz 


Locating Engineer, Dept. of Highways, Minnesota 


the standpoint of highway construction, it is quite 
practicable, in a measure at least, to avoid, elim- 
inate, minimize, or control the effects of drifting snow. 

This may be accomplished in several distinct ways; 
first, in location, whereby the line is fitted to the topog- 
raphy in such manner as to avoid situations where 
drifts habitually form; second, in design, whereby the 
use of an elevated grade line, wide ditch sections and 
flat slopes, eliminates or minimizes the causes; and 
third, by protection, for example, the use of snow 
fence for controlling effects. 

The problem properly begins with location. What 
is not accomplished in the way of prevention at this 
time may be taken care of by design. What is left 
undone by design will have to be taken care of by 
maintenance. 

No attempt will be made to discuss the subject as it 
pertains to mountainous regions where deep accumu- 
lations of snow and ice give rise to conditions that 
do not obtain in Minnesota. Here, however, there is a 
variety of topographic conditions which should be 
fairly representative of large areas in the states com- 
prising the Snow Belt. 

At one extreme are the flat prairies of the Red 
River country; at the other, the deep, winding valleys 
of the southeastern section. Then there are the rugged 
hills of the Lake Superior region and the timbered 
lands of the northern portions, while between ranges 
a country that is rolling to varying degrees. 

Prevention by Location 

A valley route, if it be sheltered, affords the best 
natural protection for a highway. Under these con- 
ditions, the formation of drifts may be reduced to a 
minimum and an open road assured for traffic every 
day throughout the winter. The ideal situation, how- 
ever, obtains on a rather limited mileage in this state. 
Wherever practical, a location in a valley may afford 


| T is obvious that we cannot prevent snow, but from 


advantages that are valuable because of saving in 
snow removal. ; 

In the northern section of the state the timbered 
lands still afford a great deal of protection to the 
highways from drifting snow. The annual saving 
resulting from decreased snow removal costs could 
probably be capitalized at quite a sum. Land clearing 
operations for agricultural purposes are slowly di- 
minishing the timbered areas. The effective way in 
which timber adjacent to a highway may prevent the 
formation of snow drifts suggests the desirability of 
measures to promote the preservation of such timber. 
In regions where timbered lands are of low potential 
value from an agricultural standpoint, it is conceivable 
that a workable plan of acquiring strips of sufficient 
width adjacent to the highway on the sides from which 
come the prevailing winds, could be evolved, and main- 
tenance thereof on a practical forestry basis obtained 
through co-operation with the forestry department of 
the state. ; 


These two instances indicate the great value of nat- 
ural protection to a highway from the effects of drift- 
ing snow, but even in Minnesota their beneficial effects 
extend to a relatively small portion of the state system. 

There remains to be considered the adaptation of 
line to topography in open rolling country in such 
manner as to reduce the effects of drifting snow. In 
this state it can easily be observed that the prevailing 
winds which cause drifting come from the northwest 
quadrant, with a tendency to deposit snow on the 
leeward (southeasterly) side of all slopes. This fact 
is fundamental. It enables us to confine our efforts at 
prevention to one quarter, as it were. If these winds 
came well distributed from all points of the compass, 
it would, for instance, be necessary to erect snow fence 
on both sides of a road instead of one. (A road with 
a northwesterly-southeasterly direction may still re- 
quire protection on both sides on account of the wind 
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swinging through such a large arc in the northwest 
quadrant and thus causing drifting from both sides. ) 
This characteristic of drifting from the northwest 
suggests at once that a highway might be so located 
as to avoid the leeward side of all slopes where 
lodging of drifts habitually occurs. This of course 
pertains to rolling country. If it were the only fac- 
tor that entered into the problem, in many cases, a 
very effective job of dodging drift places could be 
accomplished. However, in actual practice many other 
considerations than that of snow prevention may con- 
trol the location. Chief among them are the surveys 
of the public lands, which in this state were based upon 
the rectangular system. Thus, through the years, 
roads came to be built upon the section lines, regard- 
less of the fitness of the topography and generally 
with little thought of what might be the effects from 
drifting snow. In this manner, we inherited a system 
in which the rights of the land owner were paramount. 
During recent years public opinion is supporting 
more and more the principle of eminent domain 
whereby, when the interests of the public highway 
and those of the individual land owner conflict, the 
former prevail. When rights-of-way are so acquired 
across private lands, however, it is generally done 
from considerations of saving of distance, and from 
the requirements of alignment rather than of snow 
drift prevention. In other words, the cutting of 
‘private property can be justified for the purpose of 
saving distance, or to secure adequate alignment, but 
it may be too costly for the purpose of snow drift 
prevention. A line adapted to the topography in a 
manner to adequately avoid snow drifts may be tao 
long or too crooked to meet modern requirements, and 
the right of way may be 80 expensive as to be pro- 
hibitive. 
Thus it is seen that snow drift prevention by adapta- 


Above—-Illustrating design in flat and gently rolling conntry. 
Below—lIllustrating value of protection by timber. 
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tion of line to topography in rolling country may be 
rather limited in its scope. The foregoing discussion 
indicates that the problem of snow drift prevention 
from a broad sense, as it pertains to a highway sys- 
tem, may be only partially solved through the medium 
of location. After all practical measures have been 
taken to avoid the effects of drifting snow through 
proper location, it is still feasible to eliminate or to 
minimize its effects through proper design. 


Prevention by Design 


Design for snow drift prevention finds its simplest 
application in flat or gently rolling country. Here 
the problem is to raise the grade line above the level 
of the surrounding land surface, or more properly, 
perhaps, above the level of the snow surface. Sup- 
pose, under these conditions, a grade line is laid to 
average about one foot above the general ground sur- 
face. With a 40 foot road bed and assuming for the 
purpose of this discussion a shrinkage factor of 25% 
this cross-section will require about 10,500 cu. yds. of 
fill per mile. So long as the snow plane remains 
below grade, the road bed should be kept fairly free 
of drifts by the sweeping action of the wind. Let the 
snow plane rise avove this grade, however, drifts will 
begin to form and trouble will begin, and if the road 
is to be kept open, snow removal and control by snow 
fencing would have to be resorted to. 

To raise the road bed 0.5 of a foot would require 
roughly about 5,000 cu. yds. of additional material per 
mile. At 30 cents per cu. yd. (including haul), this 
would amount to about $1,500. Interest on this amount 
at 5 per cent would be about $75. With the annual 
charges against snow fencing running around $250 
per mile, besides the cost of snow removal and loss to 
traffic during snow blockade, would this additional in- 


(Continued on page 70) 





Above—A ‘“‘protected valley” route. 
Below-—Illustrating design in shallow cuts. 
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Small Town Averts Water Short- 
age Due to Drought 





Temporary use of well water high in mineral 
content and possibly in bacteria 





By A. E. Clark 


Assoc. Sanitary Engineer, Tennessee State Dept. of 


Public Health 


AFOLLETTE, Tenn., is located about forty 
L miles north of Knoxville, in the coal mining 

section. Its population is about 3,000. The 
water system is owned by the Tennessee Electric 
Power Company. The water supply is normally ob- 
tained from an impounding reservoir holding ap- 
proximately 23 million gallons at spillway level. It 
flows by gravity to a purification plant consisting of 
aeration, coagulation, sedimentation, filtration and 
disinfection. Nearly all of the town can be supplied 
by gravity from this plant, but for elevated storage 
and a supply of the higher points a 125 g.p.m., 
motor-driven centrifugal pump is used. About 130,- 
000 gallons of water is stored in two standpipes, one 
located near the purification plant and one on the 
opposite side of town. Water is conveyed to the town 
through 8,000 feet of 8-inch cast iron main. 

Previous to the construction of the purification 
plant, the town was supplied by gravity and the water 
chlorinated. During the warmer months of the year 
there was considerable dissatisfaction due to color 
and taste and odor due to algae growths in the reser- 
voir, making the water very unpalatable. Through 
this period, drinking water was obtained from local 
springs. It was difficult to procure new consumers 
and probably less than 50 per cent of the population 
had taps. Following the installation of the filtration 
plant, complaints ceased and the number of taps 
has been considerably increased, totaling about 400 
taps at the present time. 

During the latter part of July of this year it be- 
came apparent that, unless some relief was obtained 
very shortly by rains, the shortage of water would 
become acute, and a survey was made in order to lo- 
cate an additional supply from springs, but none were 
found of sufficient size to warrant connecting to the 
system. On September first the town was practically 
out of water with the exception of about 100,000 gal- 
lons in the standpipes, which had been cut off and 
were being held in reserve in case of fire. 

Consideration was then given to a well located 
near the purification plant and formerly owned by the 
LaFollette Coal and Iron Company, which has ceased 
operations. This is a 10-inch well appfoximately 
1,200 feet deep and was used by the company in its 
operations. Before the filtration plant was built there 
was some thought given to the use of water from 
this well for the town supply, but the mineral content 
shown by analysis was such that it would not be satis- 
factory without treatment, and with treatment the 
cost would be prohibitive. The sample analyzed con- 
tained considerable reddish brown matter in suspen- 
sion, and 43.3 p.p.m. COz dissolved in the water. The 
quantity of solid suspended matter, after dehydration 
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and oxidation, amounted to 29.7 p.p.m., consisting of 
Silica 21.9 per cent; Ferric Oxide 77.1 per cent. The 
water after filtering, showed: 


p.p.m. p.p.m. 
Total Solids in solu- Sodium  -+53.4 
; tion oe eee 336.0 Bicarbonate (HCQOs) 
Silica ...... 11.7 6.7 
ee 2.2 106. 
Calcium 36.0 Sulfate SO, 85.7 
Magnesium ....... 10.1 Chloride 38.5 


The iron content is high as well as the hardness, 
but the necessity for water made it necessary to put 
it into use. 

A Worthington centrifugal 125 g.p.m., pump driv- 
en by a 10 h.p. G. E. motor was brought from the 
plant to the well. A 3-inch suction line 18 feet long, 
with foot valve, was dropped into the well. It was then 
necessary to run the discharge line from the pump 
a distance of something over 200 feet to the 8-inch 
main going to town. A search was made for pipe 
and finally the discharge line was hooked up using 
3-inch, 2-inch and 1%-inch pipe. While laying the 
discharge line, the pump had been started and was 
pumping to waste. The water level in the well stood 
11 feet below the top of the casing before the pump 
was started. As soon as it was started with the dis- 
charge valve open it was evident that the draw down 
was going to admit air to the suction, so the valve 
was throttled. It was then found that it would be 
necessary to add more line to the suction. Another 
length of 3-inch pipe 22 feet long was coupled on 
making the foot valve 30 feet below the top of the 
casing. As soon as the connection had been made to 
the main, the pump was again started with the valve 
partially closed and as the mains filled and produced 
back pressure it was opened. The draw-down was 


(Continued on page 64) 
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Pump, discharge line and chlorinator at well. 
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Combating Snow in Carlton 
County, Minn. 


By N. C. Nickerson 


Highway Engineer for Carlton County 


not the problem that it was several years ago. 

This is due to the fact that better methods have 
been adopted in combating the snow and _ better 
equipment is available. Furthermore, snow fighting 
begins with the construction of the road, and new 
roads are now built higher than the adjacent fields 
so that the snow will blow off from the road instead 
of on to the road. The ditches, too, are designed so 
that the outside slope will not start a drift, a two-to- 
one slope being sufficient for this purpose. These new 
roads as well as the old roads are now kept free of 
grass and brush, especially along the windward side, 
so that these obstructions will not cause a drift to 
start. In cuts, the liberal use of snow fence is an 
efficient preventative of drifts. 

Having taken the above measures of preventing snow 
from drifting, the actual plowing of the snow which 
is deposited on the road becomes an easier matter 
than if the wind is allowed to deposit the snow where 
it chooses. Fast-moving equipment which throws the 
snow well off from the road is used very advantage- 
ously. For this purpose 2!%4-ton trucks with light- 
weight but well designed plows have been found sat- 
isfactory. On old roads, though, especially those 
which are narrow and have little protection from 
drifts, it is necessary to use heavier and consequently 
slower equipment. Two trucks, in tandem, work well, 
or a larger truck of the four-wheel-drive type. Occa- 
sionally, too, it becomes necessary to use tractor plows 
to buck large drifts or to widen out roads which have 
a bank of snow along them left by the lighter plows 
for some reason or another. 

This county is divided into five districts and a 
truck and plow is stationed in each district. As soon 
as a storm has stopped, the plows are sent out and 
they work continuously until the roads are opened. 
Then, when the operators have rested sufficiently, they 
widen out until the full width of the road is free from 
snow. The storms are usually of such frequency that 
the operators are kept busy most of the time. 

During the past winter 350 miles of road were kept 
open at all times at an approximate cost of twenty 
dollars per mile, not including the depreciation of 
equipment. In this connection it is important to note 
that the same trucks and the same crews are used in 
the summer months on maintenance of the same roads 
which they keep free from snow in the winter. This 


Oe removal in this section of the country is 





Plowing a badly drifted road with 
tractor. 











Two trucks in tandem make an efficient 
plowing unit. 
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gives the operators employment the year around and 
keeps the trucks busy the year around, as well. 

The equipment used includes International 2%- 
ton trucks and F.W.D. 3-ton trucks used with Wausau 
and Sargent Model M snow plows. A “caterpillar” 
60 is used with a Sargent tractor plow. 





Drift Prevention on North Dakota Highways 


The state highway commission of North Dakota 
is asking farmers to leave unplowed until next spring 
a strip of stubble, corn stalks or other growth of 
vegetation of any height next to the highway right- 
of-way, the unplowed strip to be 200 feet or more 
wide—the wided the better. This, it says, will reduce 
or prevent snow blowing onto the road and thus im- 
prove winter traffic conditions and reduce snow re- 
moval cost. 

Says the commission in its notice: 

“The stubble, corn stalks, etc., furnish protection in 
two ways: First, it reduces the velocity of the lower 
stratum of air moving over its surface which in turn 
reduces its carrying capacity, thereby resulting in 
snow being dropped. Second, it acts as a reservoir 
or additional storage space for the snow being moved 
along the surface before it reaches the road. Both of 
these actions reduce the formation and building up 
of drifts on the highway. A plowed field presents a 
surface over which the wind and its load of snow 
move uninterruptedly until an obstruction, such as a 
road with its accessories (right-of-way fence, guard 
posts and rails, cuts or submerged grade lines, etc.) 
is encountered, when the snow is deposited. 

“This same procedure could be followed to advan- 
tage along the more important and heavier traveled 
county and township roads.” 

At the end of 1929 North Dakota had 1,622,202 
lineal feet of snow fence, including the old so-called 
permanent snow fence, leaning panel snow fence and 
the newer or slat-type. A contract for 485,000 feet 
of additional slat-type snow fence has been awarded 
this year. This makes a total of a trifle over 399 miles 
of snow fence. 

The type of snow fence used is quite effective and 
is easily put up and taken down. Steel posts spaced 
10 feet part are used to hold the fence up, and it is 
not erected in the fall until the farm crops are out 
of the way. In the spring it is taken down early, 
before the farmer starts his work in the field, and is 
left in rolls along the edge of the highway, thus 
avoiding the necessity of hauling it away and stor- 
ing it. The fence used by the state is painted red 
with the top four inches yellow. Fence for counties 
or other purchasers does not have the yellow top. 











Widening road previously plowed with 
tandem unit. 
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Levee Construction by Tower Machines 
in the Yazoo Delta 


Central Area of the Vicksburg Engineer Dis- 
trict, a combination tower machine and dredg- 
ing job of levee construction is under way. This job, 
which totals about 800,000 cubic yards, consists of 
adding about 5,000 yards per station to the present 
levee, bringing the average height to 28 feet, an in- 
crease of 3 feet, and the section to the new “B”’ section. 
The total yardage of the completed levee is about 
16,000 per station. 
A part of this work is being done by government 
hired labor. U.S. Levee Machine C-9, with W. H. 


A DJOINING contract 9 on the south, and in the 


Deese, foreman, in charge, is putting up the levee. 
Since this is enlargement work, the old borrow pits 


offer a problem. The necessary dirt must be secured 
outside these pits, necessitating an average haul of 
500 feet. In some places, as on curves, dirt is not 
available even at much longer distances. 

The problem has been solved in a comparatively 
simple way. On the straight sections where dirt can 
be secured within about 600 feet of the levee crown, 
the tower machine is used. In those places where dirt 
is not available within such distance,. the old borrow 


pits are being filled from the river bed by means of 
hydraulic dfedges. A contract for this dredging has 
been awarded to the Orleans Dredging Co., which 
has two dredges on the job, pumping through about 
half a mile of line, taking the dirt from the river. 





Fig. 3—Part of new levee built by wagons and part by 
machine 


This contract requires the handling of more than 
500,000 cubic yards of material, on which the contract 
price is 25 cents a yard. 

The levee is being put up with a standard Bucyrus 
tower machine purchased some ten years ago. The 
reach is about 600 feet, all the dirt being secured from 
the last 100 feet. This machine with a 6-yard Bucy- 
rus bucket, has made an excellent record. During the 
first 15 days of November, 1929, of which 13 were 
rainy, an average of 430 yards per hour was put into 


Showing material added in enlarging old levees 
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the levee section. The estimated cost on this is about 
16 cents per yard. 
Wagons and Draglines Cooperate 

Across the river, and not far from this job, Stern- 
berg and Co. have a contract on which the work is 
being done by a combination of wagons and large 
draglines, each putting up that part of the levee for 
which it is best suited under the conditions prevailing. 
As occurs in constructing many of the present-day 
levees, not enough dirt for construction is available 
within economical reach of the larger machines. In 
this case, the landside section of the levee, totalling 
from 40 to 50% of the yardage, is being built up with 
crawler wagons, while draglines handle the remainder 
of the dirt. 
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On this job are four Caterpillar tractors, four 
Crawler wagons, and a Linn tractor. These are 
loaded by a P. & H. 14-yard diesel-powered dragline. 
This equipment constructs the base section as shown in 
Fig. 3. On this work, the diesel-powered machine has 
proven very economical, operating for a full 20-hour 
day on a fuel cost of approximately $3. 

This hauling equipment leaves the close dirt—that 
is, the dirt within two or three hundred feet of the 
river side of the levee. This dirt is handled, and the 
levee section completed, by two Monighan draglines. 
A large machine, with a 110-foot boom and 4%-yard 
bucket, works on the berm, while a 2%4-yard, 85-foot 
boom machine, throws in, finishes, and does such other 
work as may be necessary. 


BUILDING LEVEE WITH TOWER MACHINE WITH 600-FOOT REACH 


In the center picture is shown the six-yard bucket. At the top, two views of the levee end, and at the bottom of the other 
end, of the cable. 





Essentials of Engineering Contracts 





Lump sum, unit price and cost-plus contracts. What should be included 
in invitation to bid, contract, bond, proposals and specifications. Retained 
percentage, extra work, liquidated damages, arbitration. 





By James H. Griffin 


Engineer in Charge, Bureau of Contracts and Specifications, Board of Transportation, City of New York. 


NGINEERING contracts, as the term is used 
iz in this discussion, are agreements formed by 
the acts of parties whereby some legal obliga- 
tion is assumed in relation to an engineering project. 
There should be but little difference between so- 
called public and private contracts, except that the 
public contract is limited by the various authorities 
and legislative acts designed to prevent abuse of 
power or the exercise of favoritism growing out of 
abuses practiced in days gone by. 

Aim of Contracts—A contract should first of all 
be fair to both parties. This is not only for economy 
and soundness of construction, but a one-sided con- 
tract is likely to fare badly in case it is litigated and 
the courts are called upon to pass judgment. Unfair- 
ness may be due not only to arbitrary clauses; but 
frequently to failure to furnish the contractor with 
full and complete information on which he may base 
his bid. However, either party may be unscrupulous 
and ready to take advantage of any weakness; the 
contractor is naturally in business to make money ; 
the owner is usually determined to have the best job 
done for the least cost. Pure altruism is a virtue 
rarely encountered in these days of keen competition. 
The contract should always be drafted with these 
facts in view. 

Contracts for Whole Work.—Wherever possible, 
one contract should be let for the whole work rather 
than several contracts, each covering a portion of the 
work. With one contractor responsible, it is easier 
for the engineer to supervise the work and often more 
economical. Usually difficulties arise where the work 
of several contractors overlaps, with resulting delays 
and possible claims against the owner. Even where 
the work is so diversified that one contractor cannot 
perform all of it with his own forces, it frequently is 
better for the owner that the work be done under sub- 
contracts where the owner can hold the general con- 
tractor responsible. 

Lump Sum.—The most common bases of payment 
to-a contractor for work done under an engineering 
contract are lump sum, unit price, and cost plus. 
These determine largely the set-up or type of the con- 
tract. 

The lump sum type is applicable to work where 
the units can be accurately estimated in advance, as 
in work above ground. It has no flexibility and in 
case changes in plans occur, as they inevitably do, 
adjustment of price must be made, which must be 
arbitrated or else the owner is more or less at the 
mercy of the contractor. It is therefore advisable, 
under the lump sum contract, to agree in advance 
upon unit prices for each kind of work to be done, 
these prices to be allowed or paid for any changes in 
the original plans. 


A modified lump sum contract, in which the con- 
tractor guarantees the cost not to exceed a fixed sum, 
which he gives in his bid, is written quite often. This 
guaranteed cost may include the contractor’s fee or 
the fee may be bid separately. Should the total cost 
of completing the work be less than the guaranteed 
cost, the contractor and the owner share in the dif- 
ference. This gives a little flexibility to the contract 
and permits a revision of plans for economy with- 
out the necessity of bargaining for a rebate. In such 
a contract it is advisable to enumerate in the contract 
the items which are chargeable to the cost of the work. 

Unit Price-——The unit price contract is applicable 
where the various items of work are not definitely 
known and therefore cannot be accurately estimated, 
as in work below ground. It has the advantage of a 
certain amount of flexibility, but the disadvantage 
that it admits of juggling of the prices and costs of 
the various items of work when bids are prepared. 
Since the quantities of the various units of work are 
admittedly subject to increase or decrease, a bidder is 
tempted to unbalance and bid high on the items which 
he may gamble will be increased and low on the items 
which he may gamble will be decreased. The aggre- 
gate total, upon which the bids are compared, may not 
be materially affected. 

There is a further temptation to unbalance by over- 
loading items which are paid for early in the job, to 
assist a financially weak contractor to finance his 
work. Unbalancing of items, however, works to the 
disadvantage of the owner and sometimes also to the 
disadvantage of the contractor. It invariably works 
a hardship on one of the parties in case of annulment 
of the contract. No condemnation of bidding methods 
or of contractors is intended by these statements. 
There is simply a door left wide open in the unit price 
contract. 

It is quite possible to compute the direct cost of 
labor and material for any item of work, but it is 
quite impossible to distribute a fixed overhead charge 
over variable items. Most contractors will therefore 
distribute their overhead charges over those certain 
items which they gamble will increase, or at least 
not be decreased. A gamble is thus introduced which 
it is desirable to avoid if possible. 

The problem of distributing overhead and profit in 
unit price contracts may be partially if not entirely 
solved, and therefore the temptation to unbalance at 
least partially removed, by inviting a separate bid on 
overhead and profit, which might also include com- 
pensation for certain plant. This bid would be ex- 
pressed in percentage of the aggregate bid and ap- 
plied to the partial as well as final estimates, assum- 
ing an even distribution of overhead and profit in 
proportion to work done. Thus the imprudent bidder, 














instead of finding himself operating at bare cost or 
possibly at a loss during the later stages of the job, 
would be assured of a return sufficient not only to 
meet his payroll but also his rent, insurance pre- 
miums, salaries and other items which must be paid 
until completion of the work. 

In the unit price contract it is essential to enumer- 
ate the items of cost included in each item bid as well 
as to prescribe accurately the lines of measurement 
of each item. ‘This is sometimes difficult, as some 
items shade into other items, and it is hard to define 
the line of demarcation. ‘There is an opening for a 
claim where any item is not fully described. Some 
contracts leave a great deal for the engineer’s deci- 
sion. ‘This should be avoided wherever possible. It 
leads often to controversy and may even lead to 
charges of unfairness on the part of the engineer, no 
matter how scrupulous he may have been. 

Cost-Plus.—The third type of engineering contract 
of which many engineers disapprove but which has 
been used quite extensively, is the so-called ‘‘cost- 
plus” contract. Its proponents claim that it avoids 
many of the objections to the lump sum and unit 
price contracts; that it removes some of the responsi- 
bility placed upon the contractor for which the owner 
pays dearly; that it permits of changes in plan with- 
out adjustment of prices; that it eliminates bills for 
extras and vexatious claims. 

The simple “cost-plus-percentage” contract is open 
to the general objection that it removes incentive for 
efficient work, since the greater the cost the greater 
will be the percentage profit. It also offers the un- 
scrupulous contractor an opportunity to “skin” the 
owner by padding the material bills. Unless there 
is an effective check on it, the unscrupulous contractor 
may be tempted to put fifty men to work at a job 
which could be done more efficiently and satisfactorily 
with twenty-five. The workmen also soon appreciate 
the fact that their employer is not interested in effi- 
cient work. The cost-plus contract, however, may pro- 
vide the incentive for efficiency with a sliding per- 
centage to the contractor which could be so arranged 
as to give a larger fee for a smaller cost. 

The cost-plus contract is applicable to emergency 
situations. A railroad bridge may have been washed 
away by a freshet; repair must be made at once; the 
cost of the work is a secondary consideration. The 
country may be at war. The situation may demand 
that work be started even before a contract can be 
delivered. Contractors must be selected from among 
those with the greatest capacity and highest reputa- 
tion. Labor and material markets are fluctuating. 
Conditions, specifications and requirements are chang- 
ing from day to day. Results are paramount. In 
these situations the cost-plus contract meets the de- 
mand as no other type of contract could. 


Contract Documents 

The contract documents usually consist of the in- 
vitation to bid, information to bidders (which may 
be separate documents or combined), the form of con- 
tract, bond, proposal and specifications. These, with 
the contract drawings, constitute the complete engi- 
neering contract when properly executed by parties 
and sureties and then delivered. These documents 
may be bound under one cover or separately issued. 
Some attorneys prefer that all documents be bound to- 
gether when issued and that they be executed by the 
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parties on the last page so as to embrace all that has 
been set forth. Frequently the specifications and 
drawings are issued under separate cover. A form of 
contract for builders can be purchased in any good 
stationery store. There are a number of good uni- 
form contract forms which have been developed by 
various agencies such as the American Railway Engi- 
neering Association and the American Institute of 
Architects. 

Invitation to Bid.—The invitation to bid should be 
given wide publicity so as to insure the widest com- 
petition. In some situations a complete list of items 
of work are given with the invitation. This does not 
seem to be good practice, as it might induce a con- 
tractor to make up a bid without a thorough reading 
of the form of contract and specifications, which is 
essential. It appears to be desirable, from a legal 
standpoint, to give a complete schedule of prices in 
the form of contract, in addition to that givem in the 
proposal, on the theory that the form should include 
a specific provision setting up the price or prices 
which the owner agrees to pay and the contractor 
agrees to accept for the work. 

Intormation for Bidders—The information for 
bidders, if given separately, should be confined to a 
statement of what the bidder is required to give in 
the way of security, explanation of what details are 
required in submitting the proposal and similar infor- 
mation. In cases where the contractor is required to 
have special experience and large financial resources, 
it is found advantageous to specify what will be de- 
manded in this connection, so as to warn off contrac- 
tors which would be unable to qualify. The right to 
reject any and all bids should always be reserved. 

Changes.—The contract may be altered by mutual 
consent of the parties. The sureties or bondsmen must 
also consent or be released from obligation. The right 
of the owner to make changes in plans should always 
be reserved. If this right is reserved, the contractor 
and the sureties will be held so long as the changes 
reasonably modify the contract and do not so alter 
the general character of the work as to virtually sub- 
stitute a new contract. In a lump sum contract it is 
advisable to agree in advance, by specific provision, 
upon the allowances or payments to be made for va- 
rious items of work affected by changes. 

Retained Percentage —It is common practice to re- 
tain a percentage of the estimates as additional secu- 
ritv. The percentages retained vary widely. In an 
analysis of contracts in five hundred cities, the per- 
centage was found to vary from one to forty per cent. 
Fifteen per cent was most common in contracts for 
public work. In contracts for subway construction in 
New York City, a sliding scale is used under which 
fifteen per cent is retained from the partial estimates 
until an amount équal to ten per cent of the total bid 
has been retained; thereafter the retained amount is 
reduced by returning fifteen per cent to the contractor 
with each estimate until five per cent of the total cost 
is finally withheld. By this method the maximum 
amount is withheld at the most critical time, when 
the work is about two-thirds completed. 

Extra Work.—A provision for extra work is very 
important in the unit price contracts. Payment is 
usually on a cost-plus basis and is therefore open to 
the objections previously cited in connection with the 
cost-plus type contract. Extra work should be ordered 
(Continued on page 74) 








Economics of Highway Design” 





Conclusion of article begun in preceding issue which summarizes latest 
data on this topic. Soil classification and subgrade analysis. Types of 
surfacing. 





By A. G. Bruce 
Senior Highway Engineer, Bureau of Public Roads 


Soil Classification and Subgrade Analysis 

EFORE the type of surfacing is selected, a 
B study of the soil characteristics should be made 

to determine what influence the subgrade will 
probably exert upon the pavement. In the laboratory 
the subgrade is classified according to its clay, silt 
and sand content and its physical characteristics. 
Material possessing capillarity and cohesion, and 
generally consisting of particles not larger than .005 
millimeter in diameter, is defined as clay. Material 
possessing capillarity in appreciable amount, and 
little or no cohesion, and consisting of particles not 
larger than .05 millimeter nor smaller than .005 
millimeter in diameter, is defined as silt. Material 
possessing neither capillarity nor cohesion in appreci- 
able amounts, and consisting of particles larger than 
.05 millimeter, is defined as sand. The laboratory 
analysis of the soil determines the per cent of clay, 
of silt, and of sand, lower liquid limit, shrinkage 
ratio, moisture equivalent and volume change. 

The study of soil characteristics has not progressed 
sufficiently to permit permanent classification, but as a 
tentative classification, subgrade soils have been 
graded by Mr. Hogentogler of the Bureau of Public 
Roads as follows: 

*A lecture delivered before the Highway and Railway Divi- 
sion of the Civil Engineering Session of the Summer School 


for Engineering Teachers of the Society for the Promotion 
of Engineering Education at Yale University, July 18, 1930. 




















HIGHZAY GRAD SEPARATION D SIGN 
(No left hand turns or crossing of traffic) 
ALL RIGHT HAND TURNS WADF TO TH® RIGHT BEFORE THE 
INTERSSCTION IS REACHED. ALL L&FT HAND TURNS MADE 
TO THE RIGHT AFTER PASSING THR ISTERSFCTION. 











Concrete road in North Carolina. 


Group A-1.—Well graded material, coarse and fine, ex- 
cellent binder. Highly stable under wheel loads, irrespective 
of moisture conditions. Functions satisfactorily when surface- 
treated or when used as a base for relatively thin wearing 
courses. Represented by the excellent topsoils of Georgia. 

Group A-2.—Coarse and fine materials, inferior binder. 
Highly stable when fairly dry. Apt to soften at high water 
content caused either by rains or by capillary rise from satu- 
rated lower strata when an impervious cover prevents evapora- 
tion from the top layer. 

Group A-3.—Coarse material only, no binder. Lacks 
stability under wheel loads, but unaffected by moisture con- 
ditions. Furnishes excellent support for flexible pavements of 
moderate thickness and for relatively thin rigid pavements. 
Represented by the Florida sands 

Group A-4.—Silt soils without coarse material, and with 
no appreciable amount of clay. Apt to absorb water very 
readily in quantities sufhicient to cause rapid loss of stability 
even when not manipulated. When dry or damp, presents a 
firm riding surface which rebounds very little upon the re- 
moval of load. Apt to cause cracking in rigid pavements due 
to frost heaving, and failure in flexible pavements due to low 
support. Represented by the New Hampshire silts 

Group A-5.—Similar to Group A-4, but furnishes highly 
elastic riding surfaces with appreciable rebound upon removal 
of load, even when dry. Elastic properties interfere with 
proper compaction of macadams during construction and with 
retention of good bond afterwards. Represented by highly 
micaceous soils of North Carolina 

Group A-6.—Clay soils without coarse material. In stitf 
or soft plastic state absorb additional water only if manipu- 
lated. May then change to liquid state and work up into the 
interstices of macadams. Furnish firm support essential in 
properly compacting macadams only at stiff consistency. 
Deformations occur slowly and removal of load causes very 
little rebound. Shrinkage properties combined with alternate 
wetting and drying under field conditions are apt to cause 
cracking in rigid pavements. Represented by the Mississippi 
gumbo. 

Group A 7.—Similar to Group A-6, but when moist de- 
forms quickly under load and rebounds appreciably upon 
removal of load. Thus, lacks firmness in support, similar to 
suberades of Group A-5. Alternate wetting and drying under 
field conditions leads to even more detrimental volume changes 
than in Group 6 subgrades. May cause concrete pavements 
to crack before setting and to crack and fault afterwards. 
Represented by Illinois gumbo and typical adobes. 

Group 8.—Very soft peat and muck incapable of supporting 
a road surface without being previously comnacted or dis- 
placed by a fill. Represented by Michigan peat bogs 

Subgrades which fall in group 1 are very stable and 
should make satisfactory roads even with thin wearing 











34 





courses. Subgrades in groups 2 and 3 may be used 
for non-rigid pavements of usual design, while well 
drained subgrades in groups 4, 5 and 6 may be satis- 
factory for non-rigid pavements if supported by thick 
sub-bases. Unless the group 4 to 7 sub-grades can be 
drained or otherwise stabilized, they should not ordi- 
narily be used for non-rigid types of pavement. On 
these subgrades a pavement with beam strength is 
needed to so distribute the load that but a small inten- 
sity of pressure is exerted on the soil. The support- 
ing power of the subgrades in groups 4 to 6 may be 
materially increased by the introduction of admixtures 
which provide additional cohesion and internal fric- 
tion. ‘These admixtures may be sand, gravel, clay, 
lime and asphaltic oils. 

Rigid pavements distribute the load over a large 
area, and therefore do not need the firm support re- 
quired for non-rigid pavements. The subgrade for 
rigid pavements may be soft, but so long as the sup- 
port is uniform and does not change volume during 
the setting period, there should be no unusual failure. 
The non-rigid pavement, having little beam strength, 
transmits the load almost directly to the subgrade and, 
therefore, it must have firm subgrade support or fail- 
ure is likely to result. In our tests at Arlington we 
have found that the pressure per square inch on a soft 
clay subgrade may be ten times as much through 
macadam as through concrete of the same slab depth. 
If the soil is soft and spongy there is very little chance 
of success with non-rigid pavement without deep sub- 
bases. A clay subgrade may be improved by an oil 
primer to keep the capillary water out of the macadam 
base course. To prevent lateral flow, the subgrade 
should be rolled beyond the edge of the pavement, 
and greater stability of top course will result if the 
base course is carried out a foot beyond the edge of 
the top course. 

TYPES OF SURFACING 


The various surfacing materials are usually grouped 
into three classes, namely, low-type, intermediate-type 
and high-type. There is, however, no clear line of 
demarcation between the classes, and with the develop- 
ment of surfaces by stage construction the low types 
merged with the intermediate types and the inter- 
mediate types with the high types. Those surfacings 
usually classed as low-type are sand-clay, top soil, 
disintegrated granite, gravel, slag, caliche, shell, cin- 
ders, soft lime rock and waterbound macadam un- 
treated. The intermediate types are waterbound 
macadam surface treated; gravel, slag and sand-clay, 
surface treated or processed; sand asphalt and bitu- 
minous macadam. The high-type surfacings are bitu- 
minous concrete, natural rock asphalt, Portland cement 
concrete, brick and other block types. 

Economy—In selecting the type of surfacing, con- 
sideration should be given to the motor vehicle opera- 
tion costs, as well as to the maintenance costs and the 
fixed charges such as interest on the investment and 
depreciation. There is a noticeable lack of agreement 
as to the correct method of comparing road types, due 
to the fact that traffic conditions are changing so rapid- 
ly from year to year that dependable data on depre- 
ciation and maintenance are very difficult to obtain. 
Tests conducted in Iowa and Michigan indicate that 
vehicle operating costs are about one cent less per 
mile per year on intermediate-type surfacing than on 
low-type, and also about one cent less on high-type 
than on intermediate-type. If dependable mainte- 
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nance data are available and if depreciation per year 
can be estimated with any certainty, then the most 
economical type to build is the one which gives the 
lowest annual cost per mile for interest, depreciation, 
maintenance and vehicle operating costs. The last 
charge would be the average cost of motor vehicle 
operation per car on the particular type of surfacing 
under consideration, multiplied by the total number of 
vehicles. 

Generally speaking, the low-type surfacings are 
economical until the traffic is between 300 and 500 
vehicles per day. Between 500 and 1500 the inter- 
mediate type is generally economical, and beyond 1500 
the high type will usually prove the best investment. 
If truck traffic constitutes more than 10% of the whole, 
or if unusually heavy loads are carried, or if unusual 
soil and climatic conditions prevail, the ahove general 
conclusions may not hold good. 


Low-Cost Roads 


During the past two years there has been unusually 
keen interest in low-cost roads. Traffic studies have 
shown that a large part of the rural county and town- 
ship roads carry very light traffic and on such roads 
high-type surfacings are usually not economically jus- 
tified. There are in the United States about 3,000,000 
miles of roads and at the present time only 660,000 
miles are surfaced. Most of the unimproved and un- 
surfaced mileage is on the county and township road 
system and it is becoming apparent to all highway 
officials that any improvement of magnitude must be 
by means of low-cost types. 

In planning the aesign of low-cost roads, a dis- 
tinction should be made between those which will for 
many years carry very light traffic, and those which 
will need only low-cost surfacing for the present, 
but which will eventually need some more durable 
type. On the first group, standards of location, grade 
and alignment may be much inferior to those of the 
second group, for which the first stage of develop- 
ment must be wisely designed or it can not be used as 
a foundation for the successive stages of improve- 
ment. 

Classified according to their method of construc- 
tion, the usual low-cost type surfacings fall into seven 
groups: 

Group 1. Treatment of the natural subgrade. This 
includes calcium chloride applications and oil treat- 
ments, 

Group 2. Untreated surfacing of sand-clay, slag, 
shell, gravel, and crushed stone. This includes the 
traffic-bound as well as the roller-bound construction. 

Group 3. Bituminous surface treatments on the 
surfaces listed under group 2. This includes single, 
double and multiple surface treatments. 

Group 4. Mixed-in-place bituminous treatments. 
This includes the fuel oil treatments, tar and emul- 
sion treatments, and retread. 

Group 5. Plant-mixed bituminous treatments. This 
includes both cold and hot mixed types. Also sand 
asphalt and natural rock asphalt. 

Group 6. Bituminous macadam penetration. 

Group 7. Single-lane hard pavements. 

Gumbo Soils—One of the newest developments has 
been the treatment of clay and gumbo soils in Minne- 
sota, North Dakota and Canada, with oil and thin 
gravel blotter. After the road has been graded and 


(Continued on page 64) 
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Sewage Treatment in Japan 


The first municipal sewage treatment plant to be 
built in Japan for actual service (there have been 
some experimental ones) is nearing completion and 
is described in this issue by a Japanese engineer. The 
article indicates a most ambitious plant for an initial 
one, including the most recent methods and devices 
used in the United States. The engineers and officials 
have indicated their confidence that the plant will 
operate successfully without the creation of odors, by 
locating it in the center of the city. It is presumed 
that the municipality later will do its part, with a full 
realization of the fact that avoidance of nuisance is as 
much a matter of operation as of design and con- 
struction. 

We feel confident that this plant (there are really 
two plants serving separate parts of the city) will so 
satisfactorily meet expectations that other cities of 
Japan will speedily follow Nagoya’s example in im- 
proving the sanitary condition of the city and the 
river on which it lies. 





Snow Drift Prevention 


Fifty years ago the idea of clearing roads, or even 
the streets of northern cities, of snow was not con- 
sidered. To do so would spoil the sleighing. Instead, 
snow was shoveled onto bare spots where practicable. 
All traffic, even street cars, went on runners; and 
there were sleighs enough to accommodate it all. If 
drifts blocked the roads, the farmers stayed at home 
—even though there were no radios or even telephones 
or phonographs—and improved their minds reading 
Whittier’s ““Snowbound” or the “Farmers’ Almanac.” 

Had they considered clearing the roads, it would 
have been impracticable with hand shovels and horse- 
drawn wooden V-plows as the only means. What a 
difference the last few years have made! Now rapid 
truck plows quickly remove snows less than 12 inches 
deep which have not been compacted by traffic or sun 
and rain, while deeper drifts yield to the heavier but 
slower tractor equipment. 

But now engineers are taking another step. It is 
impossible to prevent snow falling—at present, at 
least; but it is not the fallen snow which gives the 
most trouble, but that blown into drifts. If drifts 
could be prevented, or if snow could be blown off 
the roads instead of onto them, much trouble and ex- 
pense would be avoided. And this is possible on a con- 
siderable percentage of highway mileage. An anal- 
ysis of the problem as it exists in open, rolling coun- 
try is given in an article in this issue. 

The author tells of the possibilities of designing 
and constructing roads with this in view. Roads 
raised even six inches above the general level of the 
snow will be kept clear by the wind, if there is any. 
Where the cost of snow removal, capitalized, equals 











or exceeds the cost of raising the road to such eleva- 
tion, such construction is economically desirable. In 
some cases the road can be so located with reference to 
topography and prevailing winds as not to lie across 
the path of drifting snow. 

Cuts present the most difficulty and are not always 
avoidable. Drifting snow collects in them, sometimes 
to great depths, and removal of it is difficult. One 
such cut may tie up the traffic on miles of an impor- 
tant highway until the drifting of snow nearly ceases, 
even though a plow run continuously back and forth 
through the cut. Here loss and inconvenience to traffic 
as well as cost of snow fighting should be considered 
as an offset to cost of eliminating such a cut, or of 
ameliorating the condition, as by flattening the slopes 
and providing wind-breaks. Or in some cases the 
direction of the cut can be changed so that prevailing 
winter winds will blow through it, blowing the snow 
out of the cut instead of into it. 

Then there are preventive measures such as snow 
fences, wind breaks of trees, etc. Easement for 
retaining or planting trees on a strip along the wind- 
ward side of a road at cuts can sometimes be obtained 
at little cost—certainly less than the capitalized an- 
nual cost of snow fighting and traffic delay some cuts 
entail. As stated on page 28, the North Dakota High- 
way Commission is asking farmers to postpone until 
spring the plowing or other removal of stubble, corn 
stalks, etc., for two hundred feet along the side of 
main roads to prevent or diminish drifts on the roads. 

The idea of snow prevention is perhaps the latest 
among the considerations entering into road design, 
and highway engineers should give it the study its 
importance warrants. 





Quantity Production in Road Paving 


Theory in contracting is not all poppycock. The 
unmethodical contractor who may know how to get 
pick-and-shovel work out of his men but can not plan 
and coordinate the use of the latest labor-saving equip- 
ment can hope to compete successfully for only small 
jobs these days. 

For two or three years the Bureau of Public Roads 
has been making a minute study of the operation of 
power shovels and concrete mixers, and more recently 
the Pennsylvania Highway Department has similarly 
studied concrete road construction; and both have 
come to the conclusion that most contractors on such 
work could increase the efficiency of their men and 
equipment twenty-five to fifty percent by better man- 
agement. Pennsylvania engineers have set a standard 
for a mixer output as an asymtote for the efficiency 
curve, as described in our September issue. And this 
month we describe how one contractor secured more 
than 97 percent mixer efficiency as the average for a 
week; while for a month this gang averaged 172 
square yards of 9-7-9 pavement an hour. 

Q.E.D. 









Two Activated Sludge Plants in Japan 





Nearing completion at Nagoya to serve three hundred thousand popula- 
tion. The first full-size sewage treatment plants in Japan. 





HE status of progress of sewage treatment in 
Japan is now still moving at a snail’s pace. Al- 
though some of the larger cities in Japan have 

an experimental plant on a small scale, it will be out 
of the question to compare with those in the Occident. 

The two plants in Nagoya, now being under con- 
struction, are approaching completion within a year; 
they are the first full-size ones in this country. 

The city of Nagoya is the third town in size in 
Japan, having 1,000,000 people; it is becoming one 
of the centers of communication between the East 
and West of Japan. 

The sewage catchment area of this city has been 
divided into three major sewage-treatment districts 
according to its geographical condition. 

The trunk sewers, in a combined sewage system, 
were laid out previously during the past decade. Their 
outfalls are situated in two canals entering the city 
longitudinally from the south to north. Although 
these canals are navigable, being polluted day by day 
at the present time, they are in an insanitary condi- 
tion, containing black-colored water. ‘The canal head 
(canal-bay), where two outfalls of two main trunk 
sewers are situated, was utilized as the site of a plant 





View of Horidome plant under construction, March, 1930. Completed roof with skylights in background. 
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By Tsunejiroh Kawahara 
Civil Engineer of Nagoya Municipality, Japan 


to dispose of sewage. The plant is called “Horido- 
me’’ (means end of canal or canal-bay) plant, and is 
now under construction to operate within several 
months. 

This plant is designed for 300,000 population, 11,- 
200,000 gallons per day of dry-weather flow, and 
three times that quantity during wet weather. This 
plant has a site area of 2.5 acres, and is to deal with 
mainly domestic sewage from an area of 5.01 square 
miles, including the civic center zone of this city. 

This plant has two grit chambers, each having two 
compartments; six preliminary settling tanks; two 
open conduits leading to the aeration tanks; eight 
aeration tank units (three courses of each tank have 
a total length of 468 ft., effective depth 15.5 ft. and 
7.0 ft. wide) ; four reaeration tanks; six final settling 
tanks; and two sludge-storage tanks. Besides, there 
are a sewage chamber capable of holding one hour 
quantity of dry-weather flow; a pumping station, and 
a three-storied building with offices, laboratory and 
blower room. 

Because this plant is located on low land at the 
canal-head in the center of a densely built-up district 
in the middle part of this city, the major part of this 
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Cletrac Power Makes Jobs 
| Move Faster, Cost Less 


Let it Establish New Standards 
of Speed and Economy for You! 


Oi Sirle 


Crawler Tractors 


Lower photo 
shows Cletrac 
80-60 owned 
and operated 
by Summit 
County, Ohio. 
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ASTER travel—more yard- 
age to dirt loads — wider, 
deeper cuts with larger scrapers 
and scoops — these are direct 
short-cuts to money-saving and 
bigger-profit margins. Cletracs 
put these short-cuts into opera- 
tion on every job. 


Notime is wasted getting a Cle- 
trac ready for the day’s work. 
There is no delay filling grease 
cups andoiling up tracks. Auto- 
matic, constant lubrication 
takes care of that completely. 


Easy handling and short turn- 
ing save still more time. Ma- 
neuvering is done 





quickly, simply — 
pulling power is 


Cletracs are built in a 
complete line which 
covers practically the 
entire range of tractor 
power requirements in 
both industry and 
agriculture —a size 
to meet every power 


need of outdoor work. 


maintained on 
both tracks even in 
tight turns. 


Cletrac’s speedy, 
sure-footed travel 
means more 
ground covered per 
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hour — quicker completion of 
the job and the release of trac- 
torand operator for other work. 


Matchless draw-bar energy (a 
generous power reserve above 
the designated ratings on all 
models) enables Cletracs to 
handle far heavier and larger 
equipment. Less gear shifting 
— faster, easier work. 


Tens of thousands of Cletracs 
are used by highway depart- 
ments, road and general con- 
tractors and county and mu- 
nicipal authorities. Cletrac’s 
ability to handle all kinds of 
work speedily and economic- 
ally has gained for them out- 
standing preference. 


If you don’t have first hand 
information about these better 
tractors, get in touch with the 
local Cletrac distributor for a 
demonstration — or write 
direct for complete literature. 


The Cleveland Tractor Co. 
19322.Euclid Ave., Cleveland, Ohio 


_ a 











pe Cletrac 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 
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Why An Owen Gets 
Bigger Bites 


WEN Bucket lips and teeth hit first when the 
open bucket drops, no other part of the bucket 
touching the material. Thus the total weight of 
the bucket is utilized to force the teeth and cut- 
ting edges of the jaws into the material. This 
feature also provides an advantage—not found in 
any other bucket—the use of the full open spread 
of the bucket before the closing power is applied. 


Owen teeth are of heavy high carbon drop-forged 
steel with chisel point bevel and correct digging 
pitch—another reason for clean cut, deep bites. 
Write for an Owen Folder that 
explains 17 of these important 





reasons in detail. 


THE OWEN BUCKET CO. 
6012 Breakwater Avenvre 
Cleveland, Ohio 











. One-piece steel cross-head. 


. No wear in upper or lower 
arm ends. 


. Heavy highcarbonsteelarms. 


. Adjustable undiminished 
closing power. 


5. Long life to sheaves and 


cable. 


. Longarm bolt bearings sealed 
from grit. 


. Levertypesteelarm brackets. 


. Closing cable is protected 
against excessive wear. 


9. Heavy shock-resisting re- 
newable lips. 





The classified INDUSTRIAL 


LITERATURE section is your 


guide to the 


17 POINTS 
OF 
LEADERSHIP 


. Cable clips eliminated. 
. Sealed center shaft bearings. 


. Greater digging power with 
no dead weight. 


. Penetration and clean 
dumping. 


. Dropping shocks absorbed, 
eliminating breakage. 


15. Rigid shell construction. 


16. Heavy duty high carbon 
drop-forged steel teeth. 


17. Lips or teeth points hit 
first. 


latest catalogs—see page 93 
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View of Atsuta plant under construction. 


installation is enclosed in a broad building with 15 
ft. height to the ceiling, and the building has a chim- 
ney-like tower carried 100 ft. above the ground to 
ventilate and prevent (or minimize) bad odors in 
order to eliminate the complaints of the neighboring 
inhabitants. The roof of that building is on a level 
with the adjacent highway and garden lawns are 
planted except on the sky-light parts, and electric 
lighting posts stand the same as in a small park, so 
that one may enjoy the cool breezes on the warm 
summer evenings. 

“Atsuta Plant,” the other plant, has 2.4 acres as 
its site area, which allows for future extension, and 
was designed for 130,000 people, to handle domestic 
and factory sewage from an area of 2.07 square miles, 
including the factory zone of this city’s southern parts. 
The capacity is 4,700,000 gal. per day of d.w.f. and 
three times this quantity in wet weather. It consists 
of a leading chamber; a sewage-storage chamber, two 
units of aeration tanks (effective depth 15.5 ft.; width 
13.2 ft., with deflector at one side); a reaeration 
tank; eight final settling tanks, and a sludge-storage 
tank. An existing installation in the present pump- 
ing station is utilized for the grit chamber and set- 
tling tanks. The aeration period is five hours, at 
rating of 2 cu. ft. of air per gal. (or 15 times the 
quantity of sewage) with return sludge equivalent 
to 25 per cent of the quantity of raw sewage. The 
ratio of diffuser area to tank area is 1:12. 

The excess sludge from the storage tanks in both 
the plants is filtered, part through Oliver filters at 
“Atsuta Plant,” but the greater part is conveyed to 
the mouth of the river, near the sea-coast (four miles 
away) by pumping through ‘Hume pipe,” where a 
sludge drying bed is located; for if the sludge were 
discharged onto the sea-shore, the complaints from 
laver planters (seaplant to be eaten) might occur. In 
this country sludge is not yet considered as a such 
convenient matter to utilize as fertilizer (artificial 
fertilizer is used ordinarily ). 

There is great difficulty in finding a suitable ground 
for dumping the sludge rather than treating it; there- 
fore, in the near future, the gasification process will 
be adopted or planned. 





Unsuccessful Bidders Paid for Bidding 


The Memphis Chapter of the Associated General Con- 
tractors has adopted a fee system for bidders, the suc- 
cessful bidder to pay each of the unsuccessful ones a 
fee ranging from $10 on jobs under $2,000 to $600 
on jobs of ever $1,000,000, and in addition a small 
percentage to the association for conducting the sys- 
tem. Each bidder is of course supposed to add to 


what his bid otherwise would be a sum sufficient to pay 
(We do not know how he learns 


the other bidders. 
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beforehand how many bidders 
there will be.) The secretary 
of the chapter is said to have 
collected about $15,000 in 
fees in a year’s operation. 
Apparently adding in _ the 
fee has not placed members 
of the chapter at a disadvan- 
tage as compared to other 
bidders, for out of 68 proj- 
ects of which the chapter has 
a record, 39 were awarded to 
firms bidding in the fee. On 
eight projects awarded to 
contractors outside the chap- 
ter and on which were some 
bidders who included the fee, it was found that the 
difference between the low bid and the lowest bid 
including the fee, was greater than the estimating 
fee. It is quite clear that in these cases the esti- 
mating fee was not responsible for losing the job. 





Waterworks or Fire Engines for 


Small-Town Fire Protection 
By Collins Wight 


Consulting Engineer, Dayton, Ohio 


VERY community of any size needs fire pro- 

tection. This may be secured with chemical 

engines; with pumping engines securing water 
from cisterns, wells or streams; or from a waterworks 
system. There is a place for each of these, and local 
conditions are usually a governing factor. Such local 
conditions should be studied carefully before a deci- 
sion is reached. 

The community fire protection idea has spread 
rapidly. Here the central village furnishes shelter 
for the fire engine, the operators and a fair share of 
the initial cost, while the remainder is secured from 
farmers who desire more protection for their prop- 
erty. This idea is based on the responsibility that 
a town has for the community which it serves. The 
justification must be based on the service and the 
costs that result. 

A decided handicap is that there is rarely enough 
water to be of much service, even though the engine 
arrive promptly. The usual well is good for not 
more than 2 or 3 minutes of pumping. A cistern, 
6 feet in diameter and 10 feet deep, if full, holds 
water enough for a fire stream for only eight minutes. 
Many villages which rely on engines or chemicals 
for fire protection have such cisterns located at vari- 
ous points throughout the town, but the amount of 
water thus available is so small that, unless applied 
at the very beginning of the fire, it will not be of 
inuch value. Where a “bucket brigade’’ is used for 
bringing water to the engine (where common soda 
frequently is mixed with it), about a hundred 10- 
quart buckets per minute are required to maintain 
a single fire stream, and this supply is seldom pos- 
sible of attainment, or even of approximation. 

Chemical tanks are of little value after a fire is 
well under way, generally being limited to cases 
where the apparatus arrives before the fire has 
spread. The smaller type of equipment, such as the 
Ford AA or Chevrolet truck, is well suited for such 
use, and may also be equipped to pump water. Such 
a combination is cheap and has considerable value. 
Or motorcycle equipment can be purchased, and this 
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has the advantage, in addition to an even lower cost, 
of possessing high speed and of requiring but a 
small crew, thus minimizing starting delays. 

However, in all cases where fire protection is under 
consideration, very careful attention should be given 
to the relative costs and advantages of fire protec- 
tion equipment and a water works system. Often the 
reduction in insurance rates secured by the construc- 
tion of a water system will equal all charges on the 
system, whereas the reduction secured by fire pro- 
tection equipment, without a water supply under 
pressure, may be very much less. 

The author is familiar with one town which sunk 
a 10-inch well and purchased two large fire engines. 
The cost of this work and equipment was $17,500. 
The estimated cost of a water system was only $27,- 
500. The engine equipment gave the community 
an insurance classification of 9th, while the water 
system would have reduced the classification to 8th. 
The saving resulting from the better classification 
would have been as follows: 


When changing from no 
protection to chemicals, 
10th to 9th 


When changing from no 
protection to water 
works, 10th to &th 


Type Buildings 


Brick Mercantile Bldgs. 6% 28% 
Contents 2% 4% 
Frame Mercantile Bldgs 3% 16% 
Contents 3% 11% 
Dwellings 7% 42% 

7% 21% 


Contents 
These greater reductions come with standpipe or 
elevated tank service and with a fire hydrant in every 
block, which allows several lines of hose to be con- 
nected just as soon as the men and hose arrive. 

The Inspection Bureau, which sets the fire rates 
that all smaller towns and villages pay, maintains 
a competent engineering department. A community, 
before spending money, should check with this 
Bureau the various reductions that may result from 
the installation of fire engines on the one hand and 
the construction of a waterworks system on the other. 
In that way it can be definitely known that the money 
is being spent to best advantage. 


Dropping a Dam into Place 





A reinforced concrete dam 92 feet long 

and 45 feet high is built on shore as a 

monolith and dropped into place in a 
river channel 


66 CHIEVEMENT of a large enterprise is some- 
A times staked on an operation for which there 
can be no preliminary trials,’ says William 
S. Lee, president of the American Institute of Elec- 
trical Engineers, in his introduction to a description 
of engineering adventure in a ‘Research Narrative” 
of Engineering Foundation. The story would hardly 
be credited if not vouched for by such unquestioned 
authority. It is as follows: 

“The Alcoa Power Co., Limited, a subsidiary of 
the Aluminum Company of America, has under con- 
struction a large hydro-electric power development at 
Chute-a-Caron on the Saguenay river about 140 miles 
north of the city of Quebec. The Saguenay river has 
a flow varying from 35,000 to 225,000 cubic feet per 


second. The site selected for the Chute-a-Caron 


power plant was naturally in a gorge located in a 
rocky section of the river. In order to complete the 
large masonry dam across this gorge it was necessary 
to excavate a diverting canal and turn the river at a 
time of low flow through this new channel while ma- 
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sonry foundations were extended across the original 
channel which was the deepest part of the gorge. 

The usual method of putting in timber cribs and 
weighting them down with stones, or large blocks of 
any heavy substance, was not quite practical due to 
the extreme depth and high velocity of this water. 
James W. Rickey, hyraulic engineer of the Aluminum 
Company of America, suggested that a large, heavy,” 
reinforced-concrete tower, or “obelisk,” of the proper 
length, curved on one side so as to fit as nearly as 
possible the bottom of the river, be built on a concrete 
pier at the edge of the river, at a convenient place 
upstream from the proposed power dam; then, by 
blasting away a small portion of the pier, tip the 
obelisk over into the river so that it would become a 
dam. This scheme was worked out very carefully by 
Mr. Rickey’s staff, also his consulting engineering 
staff, and his construction engineers on the ground. 

The channel was excavated, and tunnels were built 
in the permanent dam with large gates capable of 
carrying 40,000 to 50,000 cubic feet of water per 
second and passing it through the powerhouse where 
the first hydraulic turbine was to be installed. Exten- 
sive preparations were required. Not only did Mr. 
Rickey have designs and computations thoroughly 
checked by his own staff and consulting staffs, but he 
had models made and moving pictures taken of the 
tipping of this diverting dam. By the means of a slow 
motion picture, it was thoroughly studied by all. So 
carefully was the whole scheme worked out that when 
this block of masonry 92 feet high, 45 feet wide and 
approximately 45 feet in the other dimension, con- 
taining 5,500 cubic yards of concrete, was dropped 
into the river, it landed almost perfectly in the place 
in which it was computed to land. 


DAM BEFORE DROPPING 







DERRICK SUPPORT 2:°7 DAM IN PLACE 


DIVERSION CANAL 














CONCRETE PIER 
BAST HOLES 7 


The sketch shows a cross-section of the Saguenay 
river a few hundred feet above the permanent dam, 
and the relative positions of the diversion channel and 
the permanent channel. The permanent channel was 
to be stopped by dropping the obelisk into it. The 
obelisk was built several months beforehand on the 
top of a pier composed of two parts. The right- 
hand part was arranged so it could be shot off by a 
large charge of dynamite, thus leaving the obelisk 
unsupported on the river side. 

It was necessary to leave considerable water flow- 
ing down the old channel in order to form a cushion 
for the obelisk to fall into and thereby prevent break- 
ing it. The quantity of water was regulated and this 
precaution worked perfectly. 

On the day when everything was in readiness for 
dropping the obelisk, the holes in the front part of 
the pier were loaded with dynamite and it was blown 
away. When the large mass of the obelisk fell into 
the water, water was thrown 200 to 400 feet in all 
directions, but the obelisk being of such great weight 
and moving at such high velocity, even the swift cur- 
rent in the river did not affect it and it settled into 
place as it was expected to do, thus becoming the 
dam. 

The entire scheme was a bold one but was carried 
through successfully and accomplished complete, sat- 
isfactory cofferdamming of a most dangerous and diffi- 
cult stream of great volume and swiftness of flow. 
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it Won't be Long Now: 





the Fig ht Will be On : 


HE annual battle with Old Man Winter will begin again as usual 
in the latter part of the year. He will be in excellent condition. 
The bout starts with the first snow fall and lasts until spring. 


Here is the way some of the state 
highway departments are going to 
meet him: California will use 17 
FWD trucks; Idaho will use 20; 
Maryland, 66; Wyoming, 24 new 
FWDs; Nebraska, 10; Massachusetis, 
102; Iowa, 170; Colorado, 8; Ohio, 
18; Oregon, 50; Montana, 30; and 
the state of Minnesota will use ap- 
proximately 200 trucks in its snow 
removal program, of which 48 will 
be FWD trucks. Altogether, 34 state 
highway departments and 5 provine- 
es of Canada have purchased FWD 
trucks for road building, road main- 
tenance and snow removal. 


In snow removal the FWD holds to the 
road and goes straight ahead into the 
snow; there is no swerving or lifting of 
the front end of the truck. It does a 
straight clean job the first time through; 
there is no need to go back over the 
road again to “straighten it out”. Wheth- 
er the truck is being used to break the 
first opening through the snow or wheth- 
er it is being used to move back a heavy 
bank; whether the impact of the snow 
is head-on or whether it is concentrat- 
ed on one side of the plow, the FWD 
holds its ground the full length of the 
run. And it steers as easily as a touring 
ear. That’s a fact. 


Write today for folder showing many different 
kinds of plows mounted on FWD trucks. 


THE FOUR WHEEL DRIVE AUTO COMPANY, Clintonville, Wisconsir: 


BACKED BY NATION 


CANADIAN FACTORY — KITCHENER, ONTARIO 
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Drives through front and rear 
wheels, brakes on all four wheels. 


Steers as easily as a pleasure car. 
ee 
A general service truck which 
adapts itself to special needs and 
provides more than economical 
transportation. 
ee 


. Furnished in 2 to 10 ton sizes, 


including four wheel, six wheel 
and tractor trucks. 

ee 
Manufactured by the oldest and 
largest manufacturer of four 
wheel drive trucks in the world. 

ee 
Have increased in sales 1084% 
in the past eight years. 

ee 


Received 62% of 1929 orders 
from owners of FWD Trucks. 





see page 93 
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Low cost real 
development 


possible with ie ad 





(Meet copper-bearing pure iron 
requirements in all accepted spec- 
ifications for corrugated metal 
culverts.) 


Use GOHI Culverts for 
Highway Drainage 
Airports 
Storm Sewers 
Railway Roadbed Drainage 
Real Estate Developments 
Golf Courses 
Drainage of reclamation areas 
Temporary or permanent 
Flumes. 
Reservoir Syphons and Out- 
lets 









made 
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Corrugated Culverts 


OHI Culverts are easy to han- 

dle and quick to install. No 
doubt about it. The three men 
shown placed 300 feet of 72-inch 
diameter culvert in 10 hours’ time 
— 30 feet an hour. 

The installation was a large real 
estate development. Time was a 
vital factor. Less than two hours 
after the culvert men got on the 
job, it was possible to begin back 
filling. 

No lost motion. No idle equip- 
ment. No days of delay and waiting 
between the start and finish of the 
culvert installation. 

Rapid, low cost installation ... 





Lincoln Steel and Forge Co. 


strength. to withstand the weight of 
the heaviest tractor . . . flexibility 
to prevent breakage under the pres- 
sure of freezing water and settling 
earth fills . . . these are some of the 
advantages of GOHI Culverts — 
reasons why you should use GOHI 
for all highway drainage, and other 
culvert installations. 

Made of Genuine Open Hearth 
Iron— pure iron-copper alloy — 
GOHI Culverts offer maximum re- 
sistance to corrosion . . . no one yet 
knows for how many years. 

Get all the facts. You’ll specify 
and insist on GOHI Corrugated 
Culverts for every drainage job. 


GOHI CULVERT MANUFACTURERS, Inc. 
Newport, Ky. 


Tennison Brothers 
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St. Louis, Mo. Texarkana, Ark. 
The Newport Culvert Co. Capital City Culvert Co. 
Newport, Ky. Madison, Wis. 


Central Culvert Co. 
Ottumwa, Iowa 


The Pennsylvania Culvert Co. 
Philadelphia, Pa. 


Denver Steel & Iron Works Co. 


Denver, Colo. 


A. N. Eaton, Metal Products 
Omaha, Nebr. 


Roanoke Sales Corp. 
Roanoke, Va. 


St. Paul Corrugating Co. 
St. Paul, Minn. 





Tennison Brothers 
Oklahoma City, Okla. 







Feenaughty Machinery Co. 
Portland, Oregon 















Welding Cast-Iron Water Mains 





Used for joints in an eight-inch line laid across a bridge, with expansion 
joints at ninety-six-foot intervals. Also used on thirty-six-foot line jacked 
through railroad embankment. Welding procedure. 





ELDING is most common in connection with 
W steel and wrought iron, but bronze-welding of 

cast iron is perfectly practicable and its use 
is increasing. In connection with a description of two 
instances, “Oxy-Acetylene Tips” says: ‘Bronze- 
welded joints of the improved shear-vee type, made 
under procedure control, will guarantee against leak- 
age of the piping or joint maintenance expense in the 
future.”’ 

One of the instances referred to was that of a city 
which wished to lay a pipe across a river to supply a 
small town on the other side, laying 8-inch cast-iron 
pipe on a traffic bridge and covering the same with 
insulating material. This necessitated tight joints, to 
prevent leakage into the insulating material, in spite 
of vibration of the bridge. 

The pipe was obtained from the foundry in 32-foot 
lengths made by welding two 16-foot lengths together. 
These were unloaded from the car to a truck and 
trailer unit, which carried them to the bridge. Here 
they were unloaded onto wooden supports, three for 
each 32-foot length, and three of these lengths aligned 
and welded together. Each 96-foot section was tested 
under a hydrostatic pressure of 150 to 200 pounds per 
square inch, the ends of the pipe capped, the pipe 
filled with water from a small tank wagon, and the 
pressure applied by means of a small hand pump. 
None of the sections showed any leakage whatever. 
The 96-foot sections were joined by expansion joints 


and such a joint was placed near each of the expan- 
son joints of the bridge. 

The other case was one where a Missouri public 
utility company had to carry a 36-inch line of cast- 
iron pipe under a railroad right of way 150 feet 
wide, and was required to tunnel under the tracks, 
and also to secure joints perfectly safe against leak- 
age. It was decided to bronze-weld the pipe and 
jack it under the tracks. It had already been obtained 
with plain ends, and the proper shear vee bevel was 
prepared by means of a grinder. The pipe was lined 
up and each joint tack welded at six points before 
the weld was made. During the welding, the weld 
section and the ends of the pipe were covered to retain 
sufficient heat in the pipe to avoid any possibility of 
local contraction, and after each joint had been com- 
pleted the pipe was covered and allowed to cool slowly. 
The earth was dug out ahead of the pipe by hand, and 
the pipe jacked ahead a little at a time. 

A description of the welding technique and organi- 
zation is given, from which we quote the points of 
most interest to the water works engineer, omitting 
the details of the welding procedure itself. 

“The check of the welders, the selection and inspec- 
tion of material, the design and layout of the joints 
and the preparation for welding are all of vital impor- 
tance in obtaining successful bronze welds in cast-iron 
pipe.” 


“Welding Construction. It is recommended that 











Above—Filling pipe for test. Below—Cap for making test 








Welding 8-inch cast iron pipe 
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the maximum number of sections of cast-iron pipe to 
be welded be six or eight, or from 72 to 96 feet of 
pipe. Expansion joints, or one of the various types of 
flexible pipe joints, should be used to join these longer 
sections. 

“(a) Welding Organization. The welding and con- 
struction organization will vary somewhat according 
to the length and location of the line, the time limit 
for completion, street traffic and other factors. 


“Tt is recommended that the pipe be purchased from 
the manufacturer with two, or possibly three, lengths 
bronze-welded together at the foundry. Only two or 
three welds are then required to joint a 96-ft. section 
and the welding personnel is held to a minimum. One 
welder, with a couple of helpers for aligning the 24- 
ft. sections, can join 400 to 700 ft of 6-in. pipe in a 
day, sufficient to keep up with a ditcher and ordinary 
laying crew. With larger pipe, the construction will, 
of course, be slower than with the smaller sizes of pipe. 

“If the pipe is not supplied in double lengths, and 
the time is sufficient to warrant a detail organization, 
it is recommended that two lengths be bronze-welded 
together at the unloading point, or other convenient 
location, prior to stringing the sections of pipe along 
the right-of-way. 

“(b) Aligning. The pipe having been strung, the 
sections should be lined up for welding in accordance 
with the correct aligning procedure. If the trench has 
been opened, alignment should be made over it on 
skids. 

“(c) Tacking and Welding. One welder and one 
helper should be assigned to and be responsible for 
welding together a unit of from six to eight lengths 
(72 to 96 ft.) over the ditch. 

“Two previously welded sections of two or more 
lengths each, welded either by the manufacturer or at 
point of delivery, should be aligned, tacked and 
welded together, the pipe being rotated by the helper 
so that welding may be performed on the upper sur- 
face of the pipe. The sections so welded together 
should then be joined by tacking and welding to form 
a six- or eight-length welded section as the require- 
ment of the proposed line shall have determined. 

“If the supply of oxygen and acetylene is located 
approximately mid-length of the six- to eight-length 
section and 50 ft. of hose provided for conveying each 
gas to the blowpipe, loss of time in shifting the supply 
will be avoided.” 

“Bronze melts at about 1650 deg. F. but at about 
500 deg. F. its strength is only about one-half that 
at ordinary temperatures and strength diminishes 
rapidly with further temperature rise. High tempera- 
tures are, therefore, not necessary to permit sufficient 
yielding to relieve stress. For similar reasons, the 
joint should not be subjected to severe stress until well 
cooled. 

Slow cooling is advantageous in this as in most 
welding processes, and a sheet of asbestos paper laid 
or loosely clamped around the completed joint will 
reduce the cooling rate. In stormy weather, the joint 
should be properly protected before welding and 
afterward until cool.” 





Well Supplies Prevalent in the Southwest 


According to Wynkoop Kiersted, many western 
cities have developed well supplies, even when sur- 
face supplies or springs were available, because of 
difficulty and cost of rendering the latter safe by 
purification. In Colorado, 41% of the municipal sup- 
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plies are obtained from wells. In the States of New 
Mexico, Arizona, Texas, Oklahoma, Arkansas, Kan- 
sas and Missouri from 65 to 78% of the total num- 
ber of public supplies in use are well supplies. 


Rental of Highway Machinery 


A S in several other states, the counties of Wis- 





consin rent from the state highway department 

machinery for maintaining its highways. In 
Wisconsin a regular rental schedule is agreed upon, 
the rental charges being charged against the highway 
maintenance fund allotted to the county. The rental 
basis in the case of one county (probably similar to 
the charges made to the other counties) were as 
follows: 

For the necessary tools and machinery, including planer, 
patrol grader, plow, slip scraper, and all small tools neces- 
sarv for the maintenance for each patrol section. $9.00 per mo. 
Tractor— 


8-14 horsepower (Fordson) ...........+-.. .70 per hr. 
15-24 horsepower (Lauson 2-ton Caterpillar) ..1.00 per hr. 
20-30 horsepower (Topp Stewart).......... 1.25 per hr. 
25-29 horsepower (5-ton Caterpillar) ...... 1.50 per hr. 


40-50 horsepower (10 and 15 ton Caterpillar) . .3.00 per hr. 
Power Graders— 


8-14 horsepower with 8 and 10 ft. blades.... .90 per hr. 
10-20 horsepower with 8 and 10 ft. blades.... .90 per hr. 
10-20 horsepower with 12 ft. blade......+.... 1.00 per hr. 

Motor Trucks— 
ee SUNN 5g wo fa sie eee gee cas .70 per hr. 
i-Tom and tess Cian 2-TONS .........008600% 1.05 per hr. 
270On Ate 1656 CHAN 37 TONS 2. ec ccccccesss 1.45 per hr. 
3-Ton and less than 4-Tons ..............- 1.75 per hr. 
OO SOG $296 TRAN STONE ooccccccsvewse's 1.95 per hr. 
PO GE EE Sica sny dew seencneeseeews 2.15 per hr. 
Pore C56CK. GE GEFVICE CEE ooo ocesseaseceses 4.00 per day 
EE EE GRE opi oinaie oc inves ans siwsece .08 per mi. 
Road Graders—(Not included in patrol section equipment.) 
ee eee ee ee 25 per day 
2 Eee ee ee .30 per day 
Heavy Graders— 
10 Tt. BlaGe, B.0Or GLOW ...0..6006.0606 .40 per hr. 
12 f. Biede, motor drawn .....ccccicves 50 per hr. 
Blade attach:aent for motor truck .......... 10.00 per mo. 
PN sreera stor a wigan veel 6a a eitipreenisnecibs es mrae eee: 
PPT eT Ter eT eT eer Te Te TT Te 50 per hr. 
Gravel and Crushed Stone Producing Plants— 
CSPEVEL PIDGLES COMIDIECE 2.o. occ cccceceseses .30 per cy. 
Crushed stone plants complete ............. 50 per cy. 
Road Rollers— 
oh Se ee ee rarer Pr arr ge oe 1.25 per hr. 
i oceania ania eneuwawwned euiee-sies .75 per hr. 
Tarring Outfits— 
ce BS Be er et tere 1.00 per day 
MED 6 o.0hs-0dceceecevestsenes 2.00 per day 
Gang Outfits— 
For wheelers, plows, slips and small tools....2.50 per day 


(Gang crew to carry their own grader for gravel work and 
not use patrolmen on gang work.) 
Miscellaneous Equipment— 


on oo ww gucewaewle sneer 1.50 per day 
Comerete Wilmore, 96 Bag . «0.0 sccccneccess 1.00 per dav 
Concrete Mixers, 1: to 2 bag ...........- 2.00 per day 
Sl SEE, ohn voce 64 R Oe OSS 0.28 per hour 
PES Wadens CEB) 2c s sc cscccses sees 0.75 per day 
POOREy SCIUDETS TERER) 5 oc cccccvesvivews 1.00 per day 
Cook and sleeping wagons .............-: 0.50 per day 
SI, Sate wie aig ep Sa Nida oasis He wae 0.20 per hour 
eS 0.10 per hour 
DE Se 66 ccecnie patonenceneweeen 0.07 per day 


The rental prices set forth cover depreciation, mainte- 
nance, overhauling, fuels, lubricants and insurance. 





Recent Kansas Sewage Treatment Plants 


Three sewage treatment plants have been com- 
pleted recently in Kansas, each using Imhoff tanks, 
but differing in the method of secondary treatment. 
At Troy the Imhoff tank effluent is treated on sand 
filters, at Hugoton by surface irrigation, and at Ness 
City by sprinkling filters. 
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South Willard Street, Burlington, Vt., paved with Standard Refined Paving Asphalt. 


TAN DARD 










( Socony Brand ) 









Standard Asphalt Binder A Standard Cold Patch Asphalt 
for surface treatment for repairing all types of 
bituminous road surfaces 











Standard Asphalt Binder B 
for penetration work Standard Refined Asphalt 


Standard Asphalt Binder C for sheet asphalt paving 
for the mixing method 






Standard Paving Flux 
Standard Asphalt Joint Fillers Bridge Asphalt and 
for brick or block pavements Preserving Oils 














Specifications and all other particulars 
furnished on request 







STANDARD OIL COMPANY OF NEW YORK 
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.... and all that’s needed for the 
curing job is one man, a spreader, and 
some Calcium Chloride ........ 


No big final clean-up is needed where concrete roads are cured 
with a surface application of Fiake Calcium Chloride. After the 
man with the spreader applies the Flake Calcium Chloride on 
the surface, this clean white material takes care of itself just 
as it takes care of the entire curing operation. No need for con- 
stant sprinkling and inspection, either. 

No wonder Calcium Chloride has been chosen to do the curing 
job on thousands of miles of the best concrete highways. Besides 
assuring perfect curing, the Calcium Chloride methods provide 
advantages that appeal to everyone concerned with a concrete 





Method of curing concrete by 


the use of Calcium Chloride road, from the men who plan and build it to the taxpayers 
on the surface or as an ad- f ° d ° 

mixture are both approved who pay tor it and use it. 

by the Untted States Sureae The full facts are presented in the information which will 


f Public Roads. 
siinaicaaaieaaaa be furnished by any of the companies sponsoring this advertise- 


ment. Write today and ask for booklet 842. 
CALCIUM CHLORIDE PUBLICITY COMMITTEE 


SOLVAY SALES CORPORATION - - - - - - - - 61 Broadway, New York 
THE COLUMBIA PRODUCTS COMPANY - - - - - - = = Barberton, Ohio 
FLAKE THE DOW CHEMICAL COMPANY - - - - - ~~ - - = Midland, Michigan 





CALCIUM CHLORIDE 


CURES CONCRETE 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 





























Fig. 1. 
mixer 


Panorama of the Lane Constr. Co. Job. Above: blacing forms and fine grading, batch trucks lined up, and Foote 
operating; below: the finishing processes, with screed at right, applying the Barber “‘Curcrete,” and, left, the finished 
pavement. 


Relocation and Paving Along 


New York Route 17 


OUTE 17, which carries exceedingly heavy 
R traffic from New York City to the southern Cats- 

kills, is being reconstructed throughout a large 
part of its length. The work involves extensive re- 
location, and the construction of two-lane and three- 
lane concrete pavement. For the most part, the re- 
location carries the highway outside of the villages 
through which the old road passed. 


Two construction jobs on Route 17 near Liberty 
were described in the issues of PuBLic Works for 
September and October, 1929. These were both two- 
lane highways, 20 feet in total width, and one of them 
involved additional grading to allow the construction, 
when necessary, of another lane. This year, an extra 
lane was added on a 4-mile stretch near Monroe, 
N. Y., and the job described in this article continues 
the three-lane highway northward to Goshen. In ad- 
dition, work is under way just south of Monticello, 
and an additional contract is soon to be let for the 
section over the Shawangunk Mountains north of 
Middletown. The completion of these projects will 
provide a high-speed road from the New York state 
line at Suffern (where connection is made with three 
important New Jersey roads) direct to one of the most 
popular resort sections of New York state. 

The widening work extended northward from Mon- 
roe, and consisted of the construction of an additional 
9-foot lane by the Lane Construction Corp., Meriden, 
Conn. Much of the grading was done last fall and 
winter and the paving was started early this spring, 
so that the road will be completed and put into service 
before the heavy traffic of the summer season. The 
same contractor constructed the three-lane continua- 
tion of this road from Chester north to Goshen, using 
the same methods and equipment, which are described 
in this article. 

This contract was for somewhat more than four miles 
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of three-lane pavement, each lane 10 feet wide. Much 
of the work was on new location which was made to 
eliminate a dangerous, narrow, overhead crossing 
and also to by-pass the village of Goshen, in which was 
a grade crossing over the tracks of the Erie railroad, 
and the streets of which were too narrow to handle the 
heavy traffic on Route 17. Also, just beyond the vil- 
lage were two other grade crossings, though these 
were branch lines and handled but Itttle railroad traf- 
fic. Thus the relocation eliminated one dangerous 
overhead bridge, three grade crossings, one of them 
very bad, and the delays and dangers incident to 
handling traffic through the village. 

The plant used by the contractors was described in 
the November, 1929, issue of PuBLiIc Works, and the 
construction methods employed are, in general, the 
same as were used on that job. The grading was 
handled principally by an Erie steam shovel. Fig. 2 
shows some of the hard digging encountered on the 
job. In the cut illustrated, the hardpan soil had be- 
come so baked by the hot, dry weather as to be almost 
as difficult to handle as rock. Trucks, mostly 5-ton 


Macks, handled the excavated material to fills or 
dumps. The surface was then brought to approxi- 


mate grade with a Galion grader, and about 8 inches 
of gravel was placed and leveled in preparation for 
the pavement. 

Mataforms were used, and were set about 1,000 
feet in advance of the mixer, which was a Foote 27E. 
Two-batch trucks, nearly ‘all 3-ton Macks, were used 
for bringing up the aggregate. An Ord finisher 
was used. Barber Curcrete was applied as a finishing 
agent, which eliminates the troubles and of 
using hay or covering the pavement with earth and 
has proved very satisfactory on this job. One man 
handles the entire job of application. 

(Continued on page 50) 
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How 532 Leading 


RELIEVE 


HE United States Department of Commerce 
has recently made telegraphic inquiry of 52 
leading cities to ascertain whether water works 








construction and other public work projects are be- 
ing pushed forward as an unemployment relief 
measure. Replies by letter and telegram indicate that 
leading American cities recognize that one way to 
prevent bread lines is to extend pipe lines. 


A majority of these 52 cities are finding it possible 
to advance public work, and in particular, water 
works construction in order to help relieve the 
present unemployment crisis. Within the past thirty 
days, thousands of men have been put to work laying 
underground pressure pipe for water and gas mains. 


This humanitarian, as well as extremely practical 
program must merit the highest commendation of 
all citizens—of merchants, manufacturers and bank- 
ers—as well as municipal and government officials. 
Cities adopting this plan are providing an immediate 
remedy for unemployment distress lest it become 
more acute as winter approaches. 
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Cities are helping to 


UNEMPLOYMENT 


Read these excerpts* from 


Every city, large or small, should be doing now 
all it can to relieve unemployment by (1) pushing 
forward water works extensions or projects planned 
for next year; (2) anticipating future requirements{ 
(3) rushing to completion work in progress. A mu- 
nicipal water works system is rarely without need, 
present or imminent, of some extensions, replace- 
ments or improvements. Few types of public works 
construction offer equal opportunity for immediate 
unemployment relief. ; 


Where appropriations are required, tax agitators 
should not be permitted to obscure the fact that 
money spent for permanent improvements that give 
employment is preferable to money spent for unem- 


ployment relief. 


Unemployment relief is a vital reason for the 
passages of bond issues for necessary public works’ 
appropriations that will be voted on at fall elections. 


This advertisement is published by the Cast Iron 
Pipe Research Association as a contribution to the 
Government’s program of stimulating public works 
construction to improve business and relieve unem- 
ployment.’ For information and counsel, interested 
municipal officials are invited to write to Thomas F. 
Wolfe, Research Engineer, The Cast Iron Pipe Re- 
search Association, 309 Peoples Gas Building, 


Chicago, Illinois. 


Advancing Water 


“...extensions approved expedient by... 


Board of Estimate to alleviate water short- 
age and assist unemployment situation.” 


a 


“Already plan to hurry work this winter 
for purpose of employing labor.” 


vee 


“The city administration is doing every- 
thing it can to provide employment on this 
and other kinds of public-improvements.” 


vee 


“Work will continue through winter, 
weather permitting, thus giving steady work 
to large numbers of laborers.” 


a 


“... the entire... sum now available will 
have been contracted for and work will be 
under construction before the end of this 


year.” 
zee 


“All of this money, which is now available, 
is being expended in such a way that there 
will be a constant demand for employment 
and every effort will be made, and is being 


made, to put the workman back on his job.” 


of the communications from which the excerpts are taken. 


Works 
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recent telegraphic reports 
by leading cities to U.S. 


Department of Commerce. 


* Supplied by Department of Commerce without revealing the sources 


Construction Projects Offers 


Immediate Unemployment Relief 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 
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The mixer operated outside the forms in construct- 
ing the first lane, this being necessary because of the 
overhead wires. This probably slowed the work of the 
mixer slightly and made necessary the employment of 
an extra man on the mixer gang to handle the over- 
flow and waste from the mixer and mixer bucket and 
to clean up around the mixer. 

Stone is provided from a local quarry about three 
miles away, and sand from a bank in the edge of the 
village of Chester. (Both of these plants were de- 
scribed in the November, 1929, issue of PUBLIC 
Works.) The batching plant is located at Chester. 
An Erie steam crane loads the aggregate into a John- 
son batching bin. The number of trucks on the job, 
all of which are hired, has ranged from 8 to 15. 

Fairly good progress has been maintained, the 
mixer averaging between 1,300 and 1,350 feet of 10- 
foot pavement per day, or close to 1,500 square yards 
per day, when not hindered by having to maintain 
traffic. A good deal of trouble has been caused by 
drivers turning onto uncured concrete, despite heavy 
barriers. 

On the job south of Monticello, which will tie into 
the 15-mile stretch completed last year from Monti- 
cello through Liberty, 11 miles north, concreting has 
not yet begun but considerable progress has been made 
in grading, and two mixers will be placed in opera- 
tion shortly. From Rock Hill on the south to Monti- 
cello, the grading will be very heavy. Five power 
shovels are at work on this section. On the heavy 
grade south of the Neversink river, the Echo Con- 
tracting Co. of Fort Lee, N. J., has a Moore Speed- 
crane with a l-yard bucket making .a deep cut to 
reduce the grade. This shovel is loading into 5-ton 
Mack trucks. Other equipment includes a McCormick- 
Deering tractor bulldozer. Just below is a 20-B Erie 


steam shovel loading into Mack and Brockway trucks. 
A little beyond is a Northwest gas shovel on shallow 
grading, which loads into Macks. 
two Erie steam shovels on heavy cuts. 
The completion of these jobs late this fall and early 
next spring will leave but one or two stretches of this 
much-traveled 


Further on are 


road to be reconstructed. Objections 


Fig. 2. Heavy work along Route 17: Center, an Erie shovel in a hard cut. Right, above, a 20-B Erie and below a Moore Speed- 
crane working on the mountain just south of the Neversink River. Left, above, a Galion grader spreading the gravel on the 
Lane job, and below, a Northwest Shovel taking a shallow cut. 
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on the part of some of the villages along the old road 
to by-passes which would cut them off from through 
traffic, and difficulty over right-of-way, have tem- 
porarily held up these sections. 





Snow Removal Costs 55 Cents Per 
Motor Vehicle 


Manitowoc County, Wisc., which borders on Lake 


. Michigan, has a 28-year average snow-fall of 48.9 


inches, but the fall for the winter of 1929-30 was 
slightly below this figure. The automobile registra- 
tion shows 14,317 motor cars, 2,512 trucks and 5 
buses. There are 275 miles of country trunk roads. 


Edward Berkedol, highway commissioner, reports 
that the state and county trunk roads were kept open 
last winter, and work was done also on a number of 
town roads. The total cost was $9,304, an average 
cost per mile of $33.83; or of 55 cents for each motor 
vehicle. 

Manitowoc County’s snow removal equipment in- 
cludes 6 FWD motor trucks, one single blade, 7 “V” 
type plows and 2 tractors. No rotaries are used. 
About, 15 miles of snow fence is employed, and saves 
a large amount of work. When judiciously placed, it 
prevents drifting in many places that otherwise would 
require plowing. 





Painting Creosoted Guard Fence Posts 


Some states increase the durability of wooden posts 
used for highway guard fences by creosoting them. 
But creosoted wood does not take or hold paint well, 
and when the wire cable is used it is difficult to make 
the fence visible at night. The Oklahoma State High- 
way Department has had success in painting creosoted 
posts with aluminum paint for two years past and 
Kansas for a year. Oklahoma finds that creosoting 
with 8 pounds by the empty-cell treatment permits 
more satisfactory painting than 12 pounds by the full- 
cell treatment. 
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‘The answer to tough 
paving problems... 
at considerably 
lower costs 


it-u-muls 


“HEAVY TRAFFIC” 
Pavement 
at “LIGHT TRAFFIC” 
Costs 


Introducing entirely new prin- 
eiples in road construction, and 
eliminating many previous diffi- 
culties ... Bitumuls construction 
combines the meritorious features 
of the two well-known hot asphal- 
tic types .. . and, at considerably 
lower costs. 


Durable, rock pavements, with 
live, sticky asphalt to waterproof 
and bind them... . Bitumuls intro- 
duces revolutionary possibilities 
in road construction. Voids are 
reduced toa minimum. And there 
is no excess asphalt used . . . hence, 
no shoving and surface bleeding. 


No heating costs 


Application may be with the 
popular types of gravity or pres- 
sure distributors, or with ordinary 
pouring pots. No heating costs 
whatever. 

Many months are also added to 
your construction season . . . be- 


cause Bitumuls pavements can be 
built at any atmospheric tempera- 
ture,except freezing weather . . . 
and in damp, or even mildly rainy 
weather. 
To stretch your paving dollars 
- +» on secondary-road work, pri- 
mary roads, city streets, subdivi- 
sions, widening, resurfacing, 
maintenance, and airports. . . in- 
vestigate Bitumuls low-cost con- 
struction. It is backed by years of 
extensive research, and wide- 
spread use throughout the world. 
Be sure that your specitications 
measure up to Bitumuls .. . for 
more economical paving. 


For Manual, with detailed facts, 
technical facts, and specifications 
..- mail the coupon below. 


Make this practical test 


Order a sufficient number of 
barrels of Bitumuls to make a 
thorough test. Have your regular 
paving crews apply it... in small 
areas... with ordinary gravity or 
pressure distributors, or with 
pouring pots. See for yourself the 
amazing possibilities of Bitumuls 
in your pavement construction 
and maintenance. . . its low cost 
... its durability . . . its non-skid 
surface. 


AMERICAN BITUMULS COMPANY-—Branches throughout the world 


Baltimore - Baton Rouge (La.) - Boston - Cincinnati - Los Angeles + SanFrancisco - St. Louis 
Please mail me your free manual . . . without obligation 
Name Addr 
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Culvert Pipe for State Highways 





Kinds of material, diabeters, thick- 

nesses, strength and test methods pro- 

vided for by specifications of highway 
departments. 





NFORMATION concerning the kinds of culvert 
| pipe provided for by the specifications of the sev- 

eral state highway departments has been compiled 
by the American Road Builders’ Association, assisted 
by the Bureau of Public Roads. The following is a 
condensed statement of the information tabulated by 
the association: 

Kinds of Pipe Used 

Cast-iron pipe is specified by 36 states. Those not 
specifying it are Arizona, California, Idaho, Mon- 
tana, Nebraska, Nevada, New Mexico, Oregon, South 
Carolina, Utah, Washington and Wyoming. 

Corrugated metal pipe is specified by all the states, 
each calling for pure iron, copper-bearing pure iron, 
copper-bearing iron, copper molybdenum iron, or cop- 
per steel; except that copper steel is not mentioned by 
Connecticut, New Hampshire or South Carolina, nor 
molybdenum by Oklahoma. 

Vitrified clay pipe is specified by 40 states. Those 
not specifying it are Arizona, Idaho, Minnesota, Mon- 
tana, New Mexico, Rhode Island, South Dakota and 
Utah. 

Reinforced concrete pipe is specified by all states 
except Nevada, Rhode Island and Wyoming. 


Plain concrete pipe is specified by the following 15. 


states: Alabama, Arizona, California, Georgia, Ken- 

tucky, Maryland, Massachusetts, Michigan, New Mex- 

ico, North Carolina, Ohio, Pennsylvania, Virginia, 

Washington, West Virginia. Details of plain con- 

crete pipe were not compiled by the association. 
Diameter 

The minimum and maximum diameter of each kind 
of pipe provided for in the specifications of the several 
states are as follows: 

For cast-iron pipe, 12 inches is the minimum diam- 
eter in all states except as follows: Indiana, 4”; Kan- 
sas, 15”; New Jersey, 10”; Tennessee, 18”. 

The maximum diameter is 36” in all states except 
as follows: Alabama, New Jersey and New York, 
48”; Indiana, 60”; Missouri, 30”. 

Corrguated metal pipe, minimum diameter is 12” 
in all states except as follows: 8” in Ohio; 10” in 
Massachusetts and New York; 15” in Arizona, Colo- 
rado, Iowa, Kansas, Nevada, Tennessee; 18” in Mis- 
souri, Nebraska and New Mexico. 

The maximum diameter is 36” in 28 states, being 
all except the following: 30” in Indiana; 42” in 
North Dakota and Oregon; 48” in Arkansas, Idaho, 
Maine, New York, Ohio, Washington and West Vir- 
ginia; 60” in Arizona, California, Massachusetts and 
New Jersey; 72” in Delaware, Illinois and Wiscon- 
sin; 84” in Missouri and Nebraska. 

Vitrified clay pipe: Minimum diameter, 12” in all 
states, except 4” in Kentucky, Ohio and Vermont; 
6” in California and Indiana; 8” in Maine; 15” in 
Kansas, Missouri and Tennessee; and 18” in Nebras- 
ka; with eleven states not specifying either minimum 
or maximum diameter. 

Maximum diameter, 42” in ten states—Arkansas, 
Louisiana, Maryland, Nebraska, Ohio, Oklahoma, 


Pennsylvania, Texas, West Virginia and Wisconsin; 
Indiana, Kansas, Kentucky, Mis- 





36” in eight states 
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souri, North Dakota, Oregon, Virginia and Wyom- 
ing; 30” in eight states—Alabama, California, Dela- 
ware, Florida, Mississippi, North Carolina, South 
Carolina and Tennessee; 24” in two states—Maine 
and Vermont; 18” in Washington. 

Reinforced concrete pipe: Minimum diameter, 12” 
in all states except as follows: 10” in Indiana; 15” 
in Iowa, Kansas, Missouri, North Carolina, South Da- 
kota and Tennessee; with twelve states not specifying 
either minimum or maximum diameter. 

Maximum diameter, 84” in two states—California 
and Wisconsin; 60” in six states—Connecticut, Dela- 
ware, Maine, New Jersey, Ohio and Virginia; 48” 
in thirteen states—Arizona, Kentucky, Louisiana, 
Michigan, Missouri, North Carolina, Oklahoma, Ore- 
gon, Pennsylvania, South Dakota, Utah, Washington 
and West Virginia; 42” in five states—Alabama, 
Florida, Iowa, Mississippi and South Carolina; 36” 
in five states—Idaho, Kansas, Montana, North Dako- 
ta and Vermont; and 30” in two—Indiana and Ten- 
nessee. 

Minimum Wall Thickness 

Cast-iron pipe: For 10” pipe, 3/16”. For 12” 
pipe, 3g” in eighteen states, 7/16” in eight, 5/16” 
in one and 0.54” in one. For 18” pipe, 14” in one. 
For 30” pipe, 54g” in one. For 36” pipe, 11/16” in 
eighteen: 12/16” in one; 13/16” in six; and 0°99” 
in one. For 48” pipe, 11/16” in one; 15/16” in one; 
22/16” in one. For 60” pipe, 1.39” in one. 

Corrugated metal pipe: 16 gauge metal is used for 
all sizes under 24” pipe in all states, except that 14 
gauge is specified for 15” pipe in Kansas and for 
18” pipe in Missouri and Nebraska. 14 gauge metal 
is specified for 30” pipe in Indiana and for 36” pipe 
in Nevada. 12 gauge is specified in 36” in twenty- 
seven states; also for 42” in two states and for 48” 
in four states and 60” in one. 10 gauge is specified 
for 48” pipe in two states, for 60” in one, for 72” 
in two and for 84” in two. And 8 gauge is specified 
for 48” in one state, for 60” in two and for 72” in 
one. 

Vitrified clay pipe: For 4” pipe, 9/16” in two 
states and %” in one. For 6” pipe, 54” in two states. 
For 8” pipe, 34” in one. For 12” pipe, 1” in 17 
states and 11%4” in two. For 15” pipe, 14” in one 
state, 114” in one, and 17%” in one. For 18” pipe, 
114” in two. For 24” pipe, 15@” in one state and 
2” in one. For 30” pipe, 214” in six states, and 34” 
in one. For 36” pipe, 214” in two states, 234” in 
three states, 3” in one, 334” in two. For 42” pipe, 
3” in five states and 314” in five. 

Reinforced concrete pipe: For 10” pipe, 17%” in 
one state. For 12” pipe, 1” in one state, 2” in twen- 
ty, 214” in one and 214” in one. For 15” pipe, 2” 
in one state and 244” in four. For 30” pipe, 234” 
in one state and 3%” in one. For 36” pipe, 344” in 
two states and 4” in three. For 42” pipe, 442” in 
four states. For 48” pipe, 472” in two states, 5” in 
eight and 6” in one. For 60” pipe, 5” in one state 
and 6” in five. For 84” pipe, 8” in one state. Six- 
teen states permit a lower minimum thickness for 
machine-made pipe. 

Strength Requirements and Test Methods 

All states specifying tests of pipe call for the use 
of the 3-edge bearing method for all kinds of pipe 
(except corrugated, for which no such test is re- 
quired) ; except that California specifies sand bearing 
for vitrified clay; California and Idaho provide for 
both 3-edge and sand for reinforced concrete; and 

(Continued on page 64) 
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Below: Graphic il- 
lustration oubae 
the greater carry- 
ing capacity of de 








Above: The deLavaud machine in operation. 


This stronger flexible 


Lavaud pipe. 
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deLavaud pipehasgreatercarrying capacity 


A cast iron pipe of greater strength, greater 
carrying capacity and uniform flexibility— 
such is deLavaud pipe. Its dense, even- 
grained metal shows an average tensile 
strength of 30,000 lbs. per square inch. 
This density results in reduced wall thick- 
ness for given pressures and increased 
carrying capacity of approximately 5% 
greater than that of pit-cast pipe. 


The density and even-grained structure of 
deLavaud pipe metal result from its 
unique method of manufacture. This pipe 
is produced by pouring molten iron into 
a rapidly revolving cylindrical metal mold. 
Centrifugal force holds the metal against 
the sides of the mold with a pressure re- 


sulting from a force many times greater than 
gravity. Immediately after coming from the 
machine, every length of deLavaud pipe is 
uniformly annealed in a specially con- 


; structed furnace where controlled heat 


eliminates all casting strains. 


DeLavaud pipe is remarkably light in weight 
—easy and inexpensive to handle. Easy to 
cut and tap too, Manufactured in thick- 
nesses and weights in strict accordance with 
the specifications of the American Water 
Works Association and the American Gas 
Association as well as the United States 
Government Specifications, The new 
deLavaud Handbook gives complete in- 
formation, Write for your free copy today. 


United States Pipe 





and Foundry Co., ;— 


Our pipe bears the "Q-Check 


Burlington, N.J. 


—— 
” 





















Sales Offices: Philadelphia Cleveland trademark of The Cast Iron Dallas © Minneapolis San Francisco 
New York Pittsburgh Buffalo Pipe Research Association | Birmingham Seattle Los Angeles 
Chivago Kansas City 
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WHEW. ovat areliof/ 


What a terrible stretch of road that was! You’re thank- 
ful to see stretching ahead of you a smooth, wide highway 
properly maintained. 








Asphalt Kettles 
Oil and Wood Burning 


Spraying Equipment 
Tool Boxes 

Sand Dryers 
Surface Heaters 
Crack Fillers 
Squeegee Machines 
Paving Tools 
Pouring Pots 


Trafic Line Markers 


LirrLerorpD Bros., \ 
452 E. Pearl St., \ 
Cincinnati, Ohio. ~% 
\ 
Gentlemen: \ 
Without obligation to me send 
your complete Catalog F show- 
ing Littleford Maintenance Equip- 
ment. . 
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Yes—your map showed the road you had been travel- 
ing as animproved highway. But the map didn’t tell you 
that itewas too narrow for comfortable driving, that the 
sides were poorly shouldered and that there were numer- 
ous pot holes. Yes—it was an improved road—but not a 
maintained road. 


Don’t wait until a road needs resurfacing—reduce 
your highway cost by proper maintenance. Since 1900 
we've studied maintenance problems and built mainte- 
nance equipment. There are Littleford outfits made for 
small and large patch work, small surfacing jobs, widen- 
ing of highways, etc. May we send you complete informa- 
tion about Littleford Equipment? 


Road Vhaintenance Equipment 
SINCE 1900 

























Eliminating Suspended Matter From Water’ 





General discussion of intake racks, both coarse and fine screens with and 
without automatic cleaning, and provision for sedimentation. 


é 





varying quantities during a large part of the 

year—-slush ice in winter; silt and sediment after 
spring freshets, with the winter’s accumulations of 
logs, brush, pine needles and miscellaneous debris. 
In summer some streams may run clear most of the 
time, but others have periodical runs of algae. In the 
fall come leaves, which may block racks and screens, 
accumulations of which are the main cause of vege- 
table stain. 


While stain or turbidity originating in colloidal 
clays can be removed only by special treatment, most 
surface waters can be greatly improved by screening 
and sedimentation. The first aim should be at least a 
moderate storage and sedimentation basin above the 
intake. Generally some form of dam is quite essential 
to check the water, induce settling, and give head for 
operating sluiceways and screens. 

The intake itself should be placed in the deepest 
available water. If the stream curves, it is advan- 
tageous to place it on the concave side of the curve, 
since both sediment and floating debris swing to the 
outer or convex side. To divert the water so as to 
exclude floating material, the best way is with some 
form of boom—at least a surface baffle board for a 
small inlet. To minimize the entrance of heavier 
solids into the intake, the floor or sill should, if pos- 
sible, be placed above the bed of the stream. The 
heavier gravel and sand, which can not be picked up 
by the current or carried in suspension, rolls along the 
bed of the stream and will not enter a higher inlet. 
If there is no dam it will pass on down the stream. 
With a dam, it will accumulate; and to remove it and 
prevent building up to the level of the intake floor, a 
sluice gate should be built in the dam and opened 
frequently. 

Sufficient consideration is too seldom given to in- 
take racks. We often find racks that can be reached 
and cleaned only from a boat or by an acrobat; or 
with cross members which catch the teeth of the rake 
and entangle debris; or even with coarse mesh or 
gratings which defeat convenient cleaning. A general 
rule may be stated that, while size and spacing of 
rack bars should fit the case in hand, all racks should 
be placed on a slope of 2 to 4 inches in 12, with a 
working platform at the top. We used to string rack 
bars on rods with pipe spools or spacers between, but 
the development of welding makes it possible to sup- 
port the bars from the back and leave a deep space 
to clear the teeth of the rake used for cleaning. 


i aeriee: water carries suspended matter in 





Intake Screens 

After the water has passed the racks, the next 
feature is the intake screen. Its purpose is to remove 
twigs, leaves, grass, roots, moss and other suspended 
debris. The larger water works intakes usually have 
fairly efficient screen arrangements, and where men 
are continually on duty at the intake, the question of 
screen maintenance is not serious, though it may be 





*Abstract of paper by J. W. Cunningham, of Baar & Cun- 
ningham, Portland, Ore., before the Pacinc Northwest Section 
of the American Water Works Ass’n. 





exacting during flood and leaf seasons. The real 
problem comes at the small water works intakes. In 
the Pacific Northwest we have many gravity water 
supplies ranging from 250,000 to 5,000,000 gallons 
with intakes 10 to 15 miles from town. Obviously, 
such plants cannot afford to keep a regular man at 
the intake, and their screen layouts are usually the 
crudest and least effective. Trouble at the intake is 
commonly indicated by a falling off of the supply, 
and the superintendent must drive or walk up to the 
intake to clean the screens. In leaf seasons the cure 
is but temporary and the maintaining of the screens 
is a continual nuisance and expense. 

For the larger water works plants there have been 
developed continuous screens of the Rex type which 
are efficient and require little manual attention. They 
are, however, made in large units only, expensive, and 
require power and water under pressure for their 
operation. For small supplies, where the trouble is 
most serious, they are not adaptable and there is a 
very definite need and demand for a screen arrange- 
ment or device which is at least partly automatic in 
action and self-cleaning; something which will oper- 
ate for a day or several days in leaf season without 
attention. 

One intake arrangement, adaptable to quite small 
supplies, a million gallons or less, is based on the 
principle that suspended material tends either to sink 
or float. It uses a relatively large area of screen, 
giving low velocities. It also uses a screen made up 
of vertical wires or bars only. The reason for this 
was the observation that the horizontal wires of a 
mesh catch leaves or roots and hold them against 
floating or sinking. A leaf drifting against the ver- 
tical wire screen will usually slip up or down, more 
often down, clearing the screen area. If it comes to 
the top, it floats into the space provided, and if water 
is being wasted, goes over the spillway. Material that 
accumulates below the screen may be blown off by 
opening the gate. This screening principle has been 
tried out in various designs and is effective. 

A more completely automatic leaf screen, applicable 
to any volume of supply and used up to 24,000,000 
gallons, has as its only limitation the requirement of 
a small operating head and the necessity of wasting 
5% to 10% of the flow. This screen is carried on a 
rotating drum, turned by current action upon interior 
vanes. The water passes through the screen and out 
at the open ends. The material retained upon the 
screen is carried down to the bottom, where a back 
washing action removes it to the waste. This screen 
is still in the course of experimental development, but 
has been found completely successful in removing 
everything that is retained upon the size of mesh 
used, with only occasional attention and service. 


Sedimentation at Intakes 

Aside from a dam at the intake, most water works 
systems offer no sedimentatjon until the water reaches 
a reservoir. The author believes that the place to 
remove settleable solids is at or close to the intake, 
and not after they have passed through a long trans- 
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mission or supply main. Further than this, engineers 
are urged to study the results from a relatively short 
period of sedimentation under the most ideal condi- 
tions for such action. Based upon some recent instal- 
lations at water works intakes, and experience in the 
sedimentation of sewage, the writer is of the opinion 
that a settling chamber having a capacity of % hour’s 
flow or less, properly designed and baffled, will be 
very effective with most of our surface waters. It 
will materially reduce the turbidity and will get rid 
of the heavier sand and silt which is most objection- 
able if it gets into the line. 

A small settling box, as suggested, will usually fit 
into the remainder of the intake design and will be 
relatively inexpensive. If the bottom is sloped, and 
wash water and cleanout gates are built in, the ac- 
cumulation of silt can be blown out frequently, giving 
very little hand work. Such a settling box is well 
adapted for combination with rotating intake screens 
already described. 


Fine Screens 

The ordinary intake screen has from 2 to 4 meshes 
per inch. Often a coarser mesh screen is placed ahead 
of the smaller mesh, but we very seldom see any 
screen finer than 6 mesh. Anything passing such a 
screen goes into the system unless later settled out 
in a reservoir. The reason for not using a finer mesh 
in water works practice is undoubtedly the increased 
clogging and difficulty of cleaning fine screens. There 
is, however, a definite field and opportunity in the use 
of fine screening. (The classification of fine screens 
here used includes anything smaller than 8 meshes 
to the inch.) There are situations where fine screen- 
ing may remove the necessity for filtration. For 
example, in the manufacture of certain grades of 
pulp and paper the main objection is to material 
which causes clogging in showers and washers, which 
is not taken out by ordinary mesh but may be re- 
moved by fine screens. This material includes fine 
hairlike roots, pine needles, moss and certain forms of 
algae. 

The limit of fineness to which screening is prac- 
ticable is a question. It depends upon character of 
the water, screen design, and the cost that the under- 
taking will stand. In general, the finer the screen, the 
lower the velocities and the larger the screen area 
which must be provided. One requirement to be met 
in the design of fine screens is easy maintenance. 
Such screens, if effective, must be kept clean and they 
should be made either self-cleaning or quickly and 
inexpensively cleaned by hand. 

A necessity for fine screens 
is to secure a low velocity and 
a uniform distribution of flow 
over the entire area. Short 
circuits and dead spots make 
the screen less effective and 
less economical. One upward 
flow screen uses weirs to dis- 
tribute the water. The ob- 
ject of the upward flow is to 
permit washing down _ the 
screen by the use of a hose 
stream. If brushing is neces- 
sary the screen sections may 
be tilted up. Gates provide 


for control, washing and 
waste operations. 
The aim of this paper is 


to emphasize the fact that a 
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water works intake and screening plant is of an 
importance which deserves much more thorough study 
and careful design than it usually receives. The 
man who operates the plant usually realizes this more 
fully than the engineer who designed it. The engi- 
neer, however, is in a better position to apply the 
various hydraulic and mechanical principles which go 
into the design if he will only do so. 





Tandem Pavers in Concrete Road 
Construction 


In laying a 4-mile 40-foot roadway in Cook County, 
Illinois, Jaicks Brothers Construction Company oper- 
ated two Koehring 27-E Pavers, hitched tandem. This 
unusual set-up enabled the company to turn out 65 to 
70 batches of one-minute mixed concrete per hour, as 
compared to 40 to 45 batches, the usual output of a 
single paver with a one-minute specified mix. By 
simply adding one operator to the regular crew, the 
company increased its daily concrete production by 50 
per cent. 

The two pavers are rigidly held the same distance 
apart by a 10 x 10 timber. The distance between the 
pavers must be kept constant, so that the partially 
mixed concrete discharged from the first paver will 
drop into the skip of the second paver without spilling 
or overlapping. 

Materials are proportioned by volume in a central 
proportioning plant and transported in batch boxes 
to the first paver by means of an industrial railway. 
The paver derrick hoists the boxes for charging the 
skip. All the water is taken into the batch by the first 
paver, which mixes the charge for 26 seconds. The 
partially mixed materials are then discharged into the 
skip of the second paver which mixes it an additional 
34 seconds—making the total mixing time one minute. 
The resultant concrete is discharged into the distrib- 
uting bucket of the second paver, and placed on the 
subgrade in the usual manner. 





Water-Softening at Iola, Kans. 


The new water purification and softening plant at 
Iola, Kans., has been completed and is now in opera- 
tion. The new plant is modern in every detail, and 
the softening equipment includes recarbonation. The 
new plant supplements the plain settling basins which 
have served the city for over twenty years. Zelby 
Taylor, formerly chemist with the Lattimore Labora- 
tories at Topeka, is chemist in charge of filtration. 





Tandem mixers give fifty percent greater output than a single mixer with only one extra 
man. 
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Too Strong to Crush— 
Immune to Vibration 


ODERN traffic beats a ceaseless tattoo of shocks and vibra- 
tions on the rigid culvert. 

Not so with corrugated culverts of Toncan Iron. Here the entire 
flexible metallic structure...not merely the crown...carries the burden 
and absorbs the shocks that rend a more rigid culvert. 

Toncan Iron culverts are strong enough to withstand the heaviest 
fills, yet are far lighter to handle and cost less to install than other 










forms of culverts. 
Culverts of Toncan Iron are economically justified not only by 
installation savings but by low cost-per-year once they are in place. 
Here the corrosion and rust resistance of Toncan Iron gives an 
economy that is true of Toncan alone. 
IRON Its many extra years of service life represent the triumph of mod- 
ern metallurgy in alloying copper and molybdenum in Toncan’s 
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pure iron base. 
If you are determined to get the most for your culvert dollars, 
it will pay you to get Toncan Iron culverts. 









TONCAN CULVERT MANUFACTURERS’ ASSOCIATION, MASSILLON, O. 


Plants located in all Parts of United States and Canada 
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GENERAL CHEMICAL. 
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‘SULPHATE 


As Filter Alum this standard prod- 
uct of General Chemical Company 
meets every requirement of the 
water-works of the nation. The 
purity and uniformity which com- 
mend it for water purification make 
this Company’s product equally 
‘| preferable in paper mills and with 
“mc a cD 7 other users. Stocked at and shipped 
PM oo in from a country-wide chain of 
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Pure and Glacial ° 
And other Heavy Chemicals plants and stations. 


of Standard Purity 
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Among this Company’s 
products are: 


SULPHURIC ACID | 
Oil of Vitriol—Oleum— 
Mixed Acid —Battery Acid | 
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MURIATIC ACID 





Reagent Chemicals 





INSECTICIDES 
FUNGICIDES 


GENERAL CHEMICAL COMPANY 


40 Rector St... NewYork 


Cable Address, Lycurgus, N.Y. 


BUFFALO - CHICAGO - CLEVELAND : DENVER 
LOS ANGELES: PHILADELPHIA: PITTSBURGH 
PROVIDENCE - SAN FRANCISCO: ST. LOUIS 


THE NICHOLS CHEMICAL COMPANY. LIMITED, MONTREAL 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 












RECENT LEGAL DECISIONS 


Proposals and Bidding Sheets Held Invalid As Discriminatory 

Proceedings culminating in the award of a contract 
for a street improvement were set aside because the 
proposals and bidding sheets left open to each bidder 
to designate the number of working days in which they 
would perform the work, in violation of New Jersey 
Home Rule Act, Art. 11, section 5. 

Also, the bidders were required to bid upon certain 
quantities and sizes of cement pipe for subdrainage, 
and the specifications and contract contained no re- 
quirement therefor, and such items constituted a part 
of the bases of estimating the standing of the bidders. 
The court said that the fact that the successful bidder 
bid extremely low on these items and that, excluding 
its bid on these items, it would not have been the low- 
est bidder, placed the bona fides of these items in 
doubt, inclining to the conclusion that the bidding was 
not open to equal opportunity to all bidders.—Jordan 
v. Borough of Dumont, New Jersey Supreme Court, 
146 Atl. 49. 


Contractor Injuring Telephone Conduit Held Not Liable In 
Absence of Negligence 

The Washington Supreme Court holds, Pacific Tele- 
phone & Telegraph Co. v. Slezak, 276 Pac. 904, that a 
contractor constructing a bulkhead in a street for the 
city is the agent of the city and therefore liable to no 
greater extent than the city would be for driving a 
spike into a telephone company’s conduit, causing a 
short circuit. The city could not be held liable for 





trespass in such a case, but only for want of due care. 


Here there was no willful trespass. At most it could 
only be a lawful act negligently done. Where the jury 
found there was no negligence, judgment for plaintiff 
notwithstanding the verdict was held error. 





City Held Not Generally Liable to Contractor for Unpaid 
Assessments 

Under the charter of a city the cost of paving im- 
provements was to be assessed to abutting property 
owners specially benefited. The work was done and 
warrants were drawn on the special funds in payment 
thereof. Some owners refused to pay the assessments 
and their property was duly advertised for sale. No 
bidders appearing who would pay an amount equal to 
the assessments levied against the property, it was 
struck off to the city. The Oregon Supreme Court 
held, City of Newberg v. Warren Const. Co., 278 Pac. 
96, that the city did not incur a general liability to the 
contractor for the unpaid assessments, where it did 
everything within its charter powers to create, by spe- 
cial assessment proceedings, sufficient funds to pay 
the warrants issued. The contractors were bound to 
take cognizance of the city’s charter powers. The 
charter provisions, by implication, became a part of the 
contracts between the city and the contractors. 





Applicability of Statutory Procedure to Municipal Improve- 
ment 

The Utah Supreme Court holds, Barnes v. Lehi City, 
279 Pac. 878, that a statute providing that when a city 
contemplates making an improvement, to be paid for 
out of the general funds of the city, the city must 
cause plans and specifications to be made, together 
with the estimated cost thereof, and then advertise for 
bids, does not apply to improvements which are to be 
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paid for exclusively out of the proceeds of the improve- 
ments, which proceeds are not and do not become a 
part of the general funds of the city. 





Paving Contractor’s Agreement W ith City to Use Patented 
Materials Where Patent Afterwards Found Invalid 

A paving company entered into contracts with a 
city for paving two streets, each of which contracts 
expressly required the paving to be in accordance 
with a patented process. The paving company pro- 
ceeded to make this mixture, which consisted, gener- 
ally speaking, of a mixture of asphaltic binder, sul- 
phate of copper and a filler of finely ground soil, at 
its own plants. The patentee obtained an injunction 
in an infringement suit on giving a bond for damages 
for wrongful injunction. To carry out its contract 
the paving company purchased the mixture necessary 
for paving one street from the patentee. The patent 
was subsequently held invalid in the infringement 
suit. The paving company then moved for damages 
under the bond, claiming the difference in cost of 
production by it and the price paid the patentee, haul- 
age and minor items. A sum was allowed for this and 
decree entered therefor by the federal district court 
for eastern Missouri, 16 F (2d) 446. Both parties 
appealed. The Circuit Court of Appeals, Eighth 
Circuit, Western Willite Co. v. Trinidad Asphalt 
Mfg. Co., 32 F (2d) 487, holds that, the paving com- 
pany being required by its contracts with the city to 
purchase the material from the patentee, irrespective 
of the validity of the patent, it could not recover dam- 
ages on the bond, the only effect of the injunction 
having been to compel it to do just what it had agreed 
in the contract to do. 





Highways for Access to Land 

The Wisconsin Supreme Court, State v. Zubke, 227 
N. W. 947, holds that section 80.13 of the state stat- 
utes gives a town board the power to lay out a public 
highway under that section only in cases where the 
applicants are unable to reach a public highway with- 
out going over lands owned by other persons. High- 
ways laid out under this section are ways of necessity 
established to give those who are entirely shut off 
from a public highway access to the same. 





Sufficient Claim to Contractor’s Surety 

The Ohio Supreme Court holds, Southern Surety Co. 
v. Schmidt, 117 Ohio St. 28, 158 N. E. 1, that where 
the improvement is the construction of a public high- 
way under contract with the director of highways, the 
use thereof by the public for purposes of travel, with- 
out the official approval thereof by the state highway 
commissioner or some duly authorized agent of such 
commissioner, before the acceptance thereof, does not 
amount to an “acceptance” within the purview of the 
Ohio statute requiring the statement of a subcontrac- 
tor or materialman to the contractor’s surety to be 
furnished after the acceptance of the improvement by 
a duly authorized board or officer. The statement, it 
is held, need not be prepared with the particularity of 
detail required in a statement of account. It is suffi- 
cient if it advises the surety of the amount due and 
that it is for labor performed or material furnished 
in the construction for which the bond is given. 












Time for Action to Enjoin Sale of Bonds 

An action by taxpayers to enjoin the sale of bonds 
voted to construct a public utility in an incorporated 
town in Oklahoma must be brought within 30 days 
after the approval of such bonds by the Attorney Gen- 
eral as bond commissioner ; otherwise, it is barred by 
the special statute of limitations in C. O. S. 1921, 
§ 4284. Johnson v. Town Board of Trustees of Ar- 
nett. Oklahoma Supreme Court, 281 Pac. 777. 





Reimbursement of Assessments for State Highways 

Under chapter 225 of the Kansas Laws of 1929, 
relating to the construction, improvement and main- 
tenance of a state highway system wherein provision 
is made for reimbursement to taxpayers of the assess- 
ments made upon their lands for roads in the state 
highway system, built under the benefit district plan, 
the state highway commission in making reimburse- 
ment is not authorized to pay interest on assessments 
made or on bonds issued for deferred payments of as- 
sessments payable in installments at fixed times. State 
v. State Highway Commission, Kansas Supreme 
Court, 281 Pac. 855. 





Contract Price for Subgrading 

The subgrading of a street in a city, and the prep- 
aration for curbing and guttering for paving, con- 
stitute part of the “construction” of a highway within 
Iowa Code 1927, § 11042, authorizing action against 
any person engaged in the construction of a highway 
in any county where the contract is to be performed. 
In a subcontractor’s action for subgrading a street, the 
plaintiff contended defendant contractor promised to 
pay him 55 cents per superficial yard. Defendant’s 
witness testified that the agreement was for 55 or 50 
cents per cubic yard, and that the agreement was with 
the witness, another subcontractor. The evidence 
therefore raised two questions (1) whether it was de- 
fendant or the subcontractor who made the contract 
with plaintiff; and (2) whether the price agreed upon 
was 55 cents per superficial yard or 50 or 55 cents per 
cubic yard. On the latter question it was held that 
evidence of reasonable and ordinary compensation for 
such work should have been received as bearing on 
the probability as to whether the price agreed upon 
was the one rate or theother. Goben v. Aken, Iowa 
Supreme Court, 227 N. W. 400. 





Contractor Widening Street Not Liable for Sidewalk Injury 

Actions were brought against a town and a contrac- 
tor who had a contract with the town to widen a street 
for injuries sustained by the plaintiff in falling in a 
hole caused by the removal of curbstones on the west- 
erly sidewalk of the street. In the action against the 
town it was held that, as it knew repair work was 
going on at the place of the accident, the responsibility 
rested on it to see that the way was reasonably safe. 
In the action against the contractor it appeared that 
another contractor had a contract with the town to re- 
move the curbstones in the street. ‘There was no evi- 
dence of defendant contractor’s negligence. He did 
not remove the curbstones; he did not undertake the 
duty of keeping the sidewalk safe for travel; and 
there was evidence that he exercised no supervision 
over the contractor who did remove the curbstones. 
Plaintiff could not recover against the defendant con- 
tractor because of a clause in his contract with the 
town to the effect that he was to keep the westerly 
sidewalk open and safe for travel at all times. The 
plaintiff was not a party to this contract. Defendant 
had not undertaken the work of repairing the side- 
walk and keeping it open and safe for travel. 
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Bond Construed by Laws of State Where Work Performed 

The Circuit Court uf Appeals, Fifth Circuit, holds, 
Federal Surety Co., v. City of Staunton, 29 F (2d) 
9, that, where a public works contract and bond were 
entered into and were to have effect in the state of 
Illinois, where the work was to be performed, the 
rights of the parties must be controlled by the laws of 
that state. When furnishers of materials or labor 
came to deal with the contractor, and were acquainted 
with the nature of the contract and bond, the condi- 
tion of which was that the principal obligor should 
make prompt payment to all persons furnishing labor 
or materials in the prosecution of the work provided 
for in the contract, they had a right to assume that 
they would have the benefit of protection under the 
bond, in view of the declaration of law to that effect 
by the Illinois courts. 





Bond Protects Materialmen Furnishing Stone to 
Subcontractor 

The Pennsylvania Supreme Court holds, Lower 
Merion Township School District v. Evans, 295 Pa. 
280, 145 Atl. 288, holds that, under the Pennsylvania 
statute covering “labor and material entering into” the 
work, and a bond thereunder covering labor and ma- 
terial “furnished, done, performed or supplied, in or 
about the said building or work,” there was no limita- 
tion in the bond or statute regarding the right to re- 
cover, except that the suit must be for “labor and 
materials entering into the building,” and such a bond, 
given for the construction of a school building, was 
not limited to those who contracted with the builder 
for the furnishing of labor and materials, but included 
those who supplied stone to a subcontractor, which 
was used in the building. 





Cost of Storm Sewers in Paving Improvement 

Where nothing is said in a petition by property 
owners for the grading and paving of a street re- 
specting the way the work shall be done, the Pennsyl- 
vania Supreme Court holds, Ashcom v. Borough of 
Westmont, 148 Atl. 112, that a borough council has 
the right to assume that the petition intended it should 
exercise its own judgment, within the scope of its 
statutory powers, regarding the manner of doing the 
grading and paving. Under a statute authorizing the 
borough to provide for the “necessary drainage” of the 
streets, the borough could provide storm sewers neces- 
sary to take care of the surface water properly. Where 
this work was substantially performed under the plans 
and specifications, the abutting owners were liable 
for the cost of the work done in front of their proper- 
ties, including that of the storm sewers. 





Trespass for Putting Dirt on Owner’s Land 

Even if the city had authorized or directed a tres- 
pass by a sewer contractor by putting dirt on an ad- 
joining owner’s land, such authorization or direction, 
the Kansas City (Mo.) Court of Appeals holds, Hyre 
v. Becker, 18 S. W. (2d) 137, would be no defense 
to an action for damages for trespass against the con- 
tractor, there being no evidence that the act was nec- 
essary as incident to the digging of the ditch. 





Hired Teamsters Held Road Contractor’s Employees 

Teamsters hiring out with their teams to road con- 
tractors, and working as laborers and teamsters under 
the supervision of a superintendent, and who were 
paid in yardage, were held employees of the road 
contractor and not independent contractors under the 
(‘tah Workmen’s Compensation Act. Columbia Cas- 
ualty Co. v. Industrial Commission of Utah, Utah 
Supreme Court, 281 Pac. 198. 
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Pave and Save 















The Southern Artery, Boston, Mass. New heavy traffic by-pass on principal route to South Shore 
and Cape Cod. Penetration Asphalt Macadam 40 feet wide. 





N Massachusetts, where severe climatic conditions plus rapidly- 
increasing heavy traffic would logically bring increasing road 





depreciation, maintenance costs of asphalt macadam and asphaltic 









concrete have actually decreased from year to year. 








NINTH ANNUAL 


tag Bee In 1927 the maintenance cost for 7,287,904 square yards of 


















HOTEL asphalt macadam there was 2¢ per square yard; in 1928 this de- 
EABODY 
en creased to 1.6¢; in 1929 to 1.4¢. Similarly for 2,749,951 square 
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yards of asphaltic concrete, the decreasing maintenance figures 
were: Per square yard, 1.3¢ in 1927; 1.2¢ in 1928 and only 
0.9¢ in 1929. 


















The foregoing maintenance figures not only show a decrease 











from year to year but they are also the lowest for all types of roads 
in the Massachusetts State Highway System. 


The ASPHALT INSTITUTE 


A national institution not organized for profit but for constructive, educational and 
research activities. Representing 85% in volume of the asphalt 
producers in the United States and Canada. 


801 SECOND AVENUE (at Forty-third Street), NEW YORK, N. Y. 















—S 





The classified INDUSTRIAL LITERATURE section is your guide to the.latest catalogs—see page 93 





62 PUBLIC WORKS VoL. 61. No. 10 








The Honhorst Distributor 


FOR the APPLICATION of OIL, TAR and 


ASPHALT in BITUMINOUS ROAD BUILDING 
600 AND 800 GALLONS CAPACITY 














Designed to meet the most exacting part of the equipment of the modern 
conditions and to save you time and road contractor and city, county and 
worry on that road job. A necessary state highway departments. 


Four OUTSTANDING FEATURES 


1—Pump entirely in Heating Chamber —No “Thawing” required 
2—Separate 16 H.P. Motor for Pump —Insures Ample Pressure 
3— Rugged Construction —tLow Repair Cost 

4— Low Fuel Cost, Simple Operation —Insures Satisfaction 


WRITE FOR PARTICULARS 


We Also Make Many Styles of Heaters 
From 25 to 500 Gallons Oil or Solid Fuel 


THE JOSEPH HONHORST CO. 


Makers of Contractors Equipment for Fifty-Two Years 
1016-1020 W. SIXTH ST. CINCINNATI, O. 
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Sewage Treatment at Gilroy, Calif. 


ILROY, CALIF., with a population of 4,000, 
Cs has been operating, since January 1929, a sew- 

age treatment plant in which separate sludge 
digestion is preceded by a coarse bar screen with 1-inch 
openings and a Dorr traction clarifier 30 feet diameter 
from which the scum is skimmed automatically and 
is pumped, with the collected sludge, to the digester 
every 2% hours. The effluent from the clarifier is 
disposed of by irrigation on a farm of 196.64 acres. 


A cannery of tomatoes, peaches, spinach, apricots and 
peas handles 125 tons of fruit daily during the peach 
season, each ton of which yields 0.6 cubic foot of 
sludge, the total being equivalent to the sludge from 
15,000 people, or nearly four times the population. 
This is said to be the first separate sludge digestion 
plant in California to handle cannery waste, and this 
process was adopted because of the large amount of 
sludge to be handled during certain seasons and the 
flexibility it offered. By adding a gas collecting and 
heating system the capacity of the digester can be in- 
creased. 

Sixty acres of the farm is underlaid with 44,000 
feet of 4-inch tile placed at an average depth of 4.5 
feet in lines 60 feet apart. It is divided into beds and 
the effluent run onto one of these for two weeks, then 
diverted to another, each bed being used but once a 
year. 

An analysis was made of the operation of the tank, 
samples being drawn from near the center by means of 
a pitcher pump with the following results: 


Depth Temp. B. O. D. Fats 
Below Physical (Deg. Sol. Org. 1% %o 
Sample of Surface Appearance C.) P. H.H,S % % Org. Org. 
Raw sludge .... Gray mS. . 2.1 78.7 5,230 12.6 
Influent Not unusual ae £8 8 as ex sank os 
Effluent Well clarified 10.5 7.1 0 
Liquor Cloudy, no odor .. 66 0... Sas ihe ae 
Sludge 19.08 Brownish, dark 6.8 ? 4.34 51.44 1,680 8.2 
Sludge 21.08 Homogeneous ? 4.4 52.2 1,690 9.6 
Sludge WEE Skewes xa 95 68 . 4.7 594 1,460 10.4 


good, there was no 
The sludge 


The digestion appeared to be 
offensive odor and little gassing or scum. 
was watery. 


The digested sludge analyzed as follows: 


Nitrogen, total 2.24% 
Nitrogen, calc. ammonia 2.85% 
Phosphoric acid (P,C_) total 3.50% 
Potash .22% 
Phosphoric acid, available 2.61% 
Organic matter 58.17% 


A contract was made to sell all the sludge for $20 
a ton at the sludge bed, estimated to yield $600 a 
vear. 

The land cost $37,000, and a rental of $1,910 a 
year is obtained, $556 from a seed company for 37.09 
acres; $1234 for 126.21 acres as pasture, and $120 
for a garbage dump; a total of over 5 per cent of the 
cost. : 

Construction of the plant cost $28,235. Operation 
of it for the year ending June 1930, cost as follows: 


Electricity (at rate of 3%c per k.w-.h. first 450, and 2.2c per 


RE EE ccniiccsane + sieeweveroness $ 369.22 
Gperater Coact Cie WATE) «nn. conic cc ccewecsceersvsviveene 696.00 
Oil, grease and Gupplies .... . nce cece cctcccemeseesepecns 19.20 

Total Perey eer eer rm 


If 10 per cent of the cost of plant be added, it gives 
a total of $3,908; and deducting $600 for sale of 
sludge leaves $3,300 net cost. The cost per capita or 
per million gallons of sewage means little, considering 
that the cannery wastes contribute more solids than the 
domestic sewage, and are responsible for probably 
three-fourths of the cost of the plant. 
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Location of Airports 





From the viewpoint of city planning. 
Grading, drainage and soil character- 
istics. 





The Department of Commerce, in a recent bulletin, 
discusses the subject of locating airports at some 
length, and from various viewpoints. From that of 
city planning it says: 

“The location of an airport in a given area will 
naturally stimulate the growth of that section and 
will tend to attract building operations of various 
kinds, some of which will be detrimental from the 
point of view of safe operations from the airport. It 
is important that suitable steps be taken to protect 
air terminals against developments that might tend to 
jeopardize the safety of the flying public and other- 
wise reduce the effectiveness of the airport. In an 
effort to meet the many requests that are being re- 
ceived from city officials and others interested in this 
matter and desiring information on the subject, the 
Aeronautics Branch of the U. S. Dept. of Commerce 
has organized a committee on airport zoning and 
eminent domain to make a comprehensive study of 
the subject and submit a report setting forth its find- 
ings and recommendations. It is expected that this 
report will be forthcoming during the late fall. 

‘“‘Most airports are either in the process of develop- 
ment at the present time or are so new that very little 
attempt has been made to beautify them by land- 
scaping and making them part of the cities’ park and 
boulevard system. However, it may be expected that 
increasing consideration will be given to this matter as 
the work on the purely utilitarian part of the airport 
approaches completion.” 

In comparing costs of different proposed sites, the 
article stresses the importance of including not only 
purchase price but also the expenditures necessary for 


clearing, grubbing; grading, draining and sur- 
facing. Concerning drainage it says: 


“It is essential that the airport be usable through- 
out all weather conditions. If the soil on the site 
selected for airport development does not possess 
sufficient self-draining characteristics to insure the 
safety of all-weather operation such supplementary 
artificial draining should be installed as is necessary 
to secure this end. 

“The landing area should be graded so that it pre- 
sents a smooth uniform surface with a mean slope of 
not in excess of 2 per cent and a grade break at any 
point not in excess of 2% per cent. In planning the 
grading of the airport it is well to consider taking 
care of surface run-off, in addition to meeting grade 
requirements since such planning usually simplifies 
drainage problems. 


“An item which often receives too little considera- 
tion in selecting a site is the matter of soil character- 
istics. By a proper selection of a site with this point 
in view it is possible materially to reduce the expen- 
diture necessary for draining and surfacing. The 
most desirable type soil for airport purposes is one 
containing a reasonable amount of porous material 
such as gravel, or decomposed granite, combined, of 
course, with a suitable natural binder. The undesir- 
able types are the soils which become plastic and have 
a low-bearing power when wet. The nature of the sub- 
soil should be investigated since the effectiveness of 








a porous topsoil is materially reduced if there is an 
impervious subsoil located very close to the surface. 
On the other hand, the fact that there is a gravel sub- 
soil underlying a shallow clay topsoil materially alters 
the situation over what it would be if the clay topsoil 
extended down a considerable depth.”’ 





Culvert Pipe for State Highways 


(Continued from page 52) 
Arizona and Washington test cast specimens of con- 
crete. The A. S. T. M. test methods are specified by 
one state for cast iron and by five for vitrified clay. 

Strength requirements are expressed in terms of the 
diameter of the pipe in all states for all kinds of pipe, 
except for vitrified clay pipe in California which is 
expressed in pounds, and the cast concrete specimens 
in Arizona and Washington. 

In general the strength requirement of a given 
state is the same for all kinds of pipe. It is 1500 D 
in Illinois, Kansas, Louisiana, Maine, Maryland, New 
Hampshire, North Carolina, South Dakota, Texas and 
West Virginia. It is 1800 D in Mississippi; and 2000 
1) in Colorado and Georgia. 

1800 D is used for cast iron and reinforced con- 
crete, and 1200 and 1800 for vitrified clay in Ala- 
bama. Florida uses 1800 for cast iron and reinforced 
concrete and 1500 for vitrified clay. Ohio uses 2000 
for cast iron and reinforced concrete and 1500 for 
vitrified clay. Vermont uses 1500 for cast iron and 
2000 for reinforced concrete. Wisconsin uses 1500 
for cast iron and vitrified clay, and 2000 for rein- 
forced concrete. 

Of states not specifying tests for all three mate- 
rials, Nebraska, North Dakota and South Carolina 
use 1500 for vitrified clay and concrete; Arkansas 
uses 1600 for vitrified clay and 2400 for reinforced 
concrete; Indiana, 1800 for clay and 1500 for con- 
crete. Several states specify two strength require- 
ments, one for larger and the other for smaller pipe. 
For cast iron Connecticut and Massachusetts use 1500 
and 2000; Virginia uses 2000 ‘and 3000 and Iowa 
2000 and 4000. For vitrified clay, Alabama uses 1200 
and 1800; Kentucky uses 1500 and 2000; Tennessee 
uses 1250 and 1800; and Iowa 2000 and 4000. For 
reinforced concrete, Connecticut, Delaware, Kentucky, 
Minnesota, Montana and New Jersey use 1500 for 
24” pipe and larger and 2000 for pipe smaller than 
24”; California and Iowa use 2000 and 4000. 

For strength requirements, the A. S. T. M. speci- 
fications are used by Connecticut, Delaware, Massa- 
chusetts and New York for vitrified clay pipe, and by 
Michigan for this and for cast iron also. For rein- 
forced concrete, Massachusetts and New York use the 
specifications of the Joint Concrete Culvert Pipe 
Commission. 


Small Town Averts Water Shortage 


(Continued from page 27) 

11 feet but this has gradually recovered so that it 
stood at 8 feet when the writer visited the well after 
it had been in service about 36 hours. It is estimated 
that the pump is discharging about 75 gallons per 
minute. Due to friction losses in the 2 and 1% pipe, 
part of the 2-inch is to be replaced with 3 inch and 
the 1% inch with 2 inch. With the elimination of 
part of this friction it is thought there will be no 
difficulty in putting water in the standpipes. 

The bacteriological quality of this water was not 
known therefore the chlorinator from the filtration 
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plant was moved to the well. It is a Wallace and 
Tiernan type MSP machine with a bubble meter. 
Water for operating the injector is taken from the 
discharge main at the pump. The hose carrying the 
chlorine solution was dropped into the well a dis- 
tance of 37 feet, putting it well below the foot valve. 
The chlorine dosage was set at double the quantity 
used for treating the impounded supply but no ortho- 
tolidine reaction was obtained. The quantity was in- 
creased nearly to the capacity of the bubble meter 
before a reaction was observed. The chlorine demand 
of this water is very high, due to the iron content. 
It is of interest to know that the water taken from a 
tap in the city before the chlorine dosage was in- 
creased had a distinctly iron taste and was most 
unpalatable, particularly to one not used to drinking 
waters containing high iron; but the taste of the 
water taken directly from the well after the dosage 
was increased was not at all unpleasant—in fact, 
the writer liked it very much. It is possible that, 
due to the warm day, drinking a large quantity of 
this water dulled the taste; however, it is believed 
chlorine reaction with the iron was responsible for it. 

In order that the filtration plant can be operated 
whenever there is a sufficient quantity of water in the 
reservoir and without having to move the chlorinator 
from the well until all danger is passed, a Wallace 
and Tiernan emergency chlorinator of the main 
sterilizing type was shipped to LaFollette from the 
State Department of Health and installed at the fil- 
tration plant. 

There is every reason to believe that the situation 
is satisfactory now and that no further danger from 
a serious water shortage exists. 





Economics of Highway Design 


(Continued from page 34) 

compacted by traffic, the gumbo subgrade is bladed 
smooth and road oil applied hot at the rate of 4 to 
Y% gallon per square yard. This application is allowed 
to penetrate into the subgrade and is followed by a 
second application of oil at the rate of about 4 gallon 
per square yard. The gravel for blotter has pre- 
viously been placed in windrows along one shoulder 
and immediately after the second application of oil 
this gravel is pulled over the oiled surface with a 
rubber-tired power blader. This gravel should all pass 
a %-inch screen and best results have been obtained 
from applications of 350 to 500 cubic yards per mile. 
During maintenance, this thin gravel blotter is moved 
back and forth over the road surface and during the 
second year another application of oil is made at the 
rate of about % gallon per square yard, and addi- 
tional gravel applied at the rate of about 150 cubic 
yards per mile. This type of surfacing is. being used 
in place of the usual 8-inch gravel construction and 
is proving far superior as to riding qualities, and 
much more economical both in first cost and upkeep. 
So far as present research has gone, this particular 
treatment is only applicable to heavy clay soils of 
the gumbo class. 

Trafic-Bound Macadam—Another development 1n 
low-cost road building which is rapidly gaining favor 
is the traffic-bound macadam. This is in reality a 
subgrade stabilizer and road surfacing combined. The 
granular material used for the first course is driven 
into the subgrade and supplies the necessary internal 
friction to provide beam strength to support the traffic 
load transmitted through the wearing course. The 
material used for this treatment may be slag, scoria. 
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Now for Woonsocket’s 
New Sewage Disposal | Plant— 


Activated ; Sludge System 





Norton Porous Tubes 


EMINGTON, Vosbury & Goff of Camden, 
New Jersey, engineers who laid out the 
plans for the new sewage disposal plant in 
Woonsocket, Rhode Island, were much im- 
pressed with the service given by Norton Po- 


rous Tubes for aeration in several eastern dis- 


NORTON posal plants. 


POROUS TUBES ; 
For this reason Norton Porous Tubes have 


AND PLATES 





been specified and are being built for installa- 
tion in the new plant which will soon be in 


operation. 


NORTON COMPANY, WORCESTER, MASS. 
NEW YORK CHICAGO CLEVELAND 





NORTON PRODUCTS -- Grinding Machines; Lapping Machines = Grinding Wheels;Abrasives 4, Polishing; 
India Oil Stones « Laboratory Ware, Refractories; Porous Plates Norton Floors~Alundum Tiles & Aggregates 














cinders, crushed stone or gravel, of a size that will 
pass a one-inch ring and contain from 10 to 25 per 
cent material passing a quarter-inch screen. After 
the earth subgrade has been shaped up and some- 
what compacted by traffic, this granular material is 
spread evenly over the road in a thin layer from 1% 
inches to 3 inches in thickness. The road is then 
opened to traffic and kept smooth by blade grader 
manipulation until the material has been driven into 
the subgrade. Additional layers are applied succes- 
sively and similarly manipulated and compacted by 
traffic until a stable crust has been produced which 
can be oil treated or used as a foundation for a bitu- 
minous surface course. This type of construction is 
being used to a great extent in Kentucky, Tennessee, 
West Virginia, Virginia, Nebraska and Kansas. 

Mixed-in-Place—Another low-cost road _ surface 
type, not seen in the New England States but used 
on hundreds of miles of western roads, is the mixed- 
in-place bituminous treatment. This treatment has 
been applied successfully to old gravel and crushed 
stone roads which have become badly raveled and 
dusty, and also to the upper layer of newly laid sur- 
facing material. The gravel or crushed stone is first 
scarified to a depth of about 3 inches and bladed to 
a true surface. Light oil is then spread over the road 
at the rate of about % gallon per square yard and 
the oil and stone mixed together by means of harrows. 
Another application of oil at the rate of about % 
gallon per square yard is made and the surface again 
harrowed. The blade grader then turns the oil and 
stone over and over, back and forth across the road, 
until the materials are thoroughly mixed and of uni- 
form color. During this processing operation more 
oil.is added if necessary, and then the whole mass 
is bladed into position and opened to traffic. During 
compaction, a blade grader is uperated continuously 
to keep the surface smooth and free from ruts. These 
oil processed roads are relatively inexpensive and pos- 
sess very smooth riding qualities. 

Retread—A somewhat similar process being used 
to considerable extent in the central States is desig- 
nated “retread.” In this process a cut back asphalt 
is used instead of the fuel oil commonly used in the 
west, and the aggregate is somewhat coarser. This 
retread work is common in Indiana, Tennessee, West 
Virginia and Pennsylvania. The emulsified asphalts 
have also been tried with some success in the mixed- 
in-place treatments in California, Washington and 
Oregon. 

Heavy-Traffic Pavements 

Cement Concrete—In the heavy-traffic pavements 
the cement concrete type appears to receive the most 
attention from the research specialists and testing 
engineers. Volumetric proportioning of aggregate is 
no longer considered sufficiently adequate control, 
and proportioning by weight is becoming standard 
practice. It has also been found that a considerable 
saving in cost may be made by more scientific grading 
of the aggregate and combining the sizes in propor- 
tions which will produce the maximum practicable 
density and relatively low cement factor without seri- 
ously reducing the strength of the concrete. On some 
projects the cement factor has been reduced to 1% 
barrels to the cubic yard, while still maintaining 3500 
pound concrete. 

This present trend in designing mixes with the 
lowest possible cement factor is not looked upon with 
favor by some highway engineers. If strength is the 
only factor to be considered, and the present strength 
test 1s a true indication of the slab strength, then the 
present trend would seem to be in the right direction ; 
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but there are many engineers who believe that dura- 
bility is being sacrificed in these low cement factor 
concretes, and there is some doubt whether the strength 
tests of carefully molded cylinders and beams made 
by laboratory methods is a true indication of the 
strength of the pavement slab laid and finished by 
machine methods with practically no tamping or spad- 
ing. There are some indications that these harsh 
mixes are producing honeycomb concrete, and it is 
doubtful if such concrete is as resistant to destruction 
by the elements as the richer mixes of a few years 
ago. It will probably take several years to deter- 
mine whether the low cement factor concretes of today 
are durable, and until more information is available 
on the subject it might be well to keep a slight fac- 
tor of safety by adopting a reasonable minimum 
cement factor such as 1.4 or 1.5 barrels to the cubic 
yard. 

During the past two years, there has been con- 
siderable study of the use of special cemerts which 
produce high early strength concrete. The use of 
these special cements has been principally in the con- 
struction of highway intersections, industrial drives, 
repairs to busy streets and on bridge floors, but it is 
beginning to be realized that there is an economical 
advantage in using such cements in regular pave- 
ment construction where detours are difficult to ar- 
range. With these special cements, sufficient strength 
may develop in from one to three days to permit the 
road to be thrown open to traffic, and this means a 
tremendous saving to the traveling public on those 
projects where long detours would otherwise be neces- 
sary for periods of 14 to 21 days. At 10 cents per 
mile per vehicle, a detour 4 miles long with a 
total traffic of 2,500 vehicles a day will cost the vehicle 
owners $1,000 per day, a sum sufficient to purchase 
the special cement for an average day’s run of pave- 
ment. 

During the past two years, considerable study has 
been given to the curing of concrete pavements by 
water substitutes. The materials tried out for this 
purpose are calcium chloride, sodium silicate, asphalt 
and tar cut backs and emulsions, wet burlap and 
various fibrous materials. The data from numerous 
experiments in all sections of the country are some- 
what conflicting, and further study will be necessary 
on this problem. 

In the design of concrete pavements there is still 
such a lack of uniformity that it is diffiult to state 
what is considered standard practice. The thickening 
of the edge of the slab is almost universal practice, 
although a few States still use the uniform thickness 
design. In designing the thick- aed edge slabs, most 
States use the Clifford Older formula, 


=“ 3w 
Is 


Where D is the edge thickness 

W is the wheel load in pounds 

S is the maximum allowable fibre stress in pounds 
per square inch. 

For balanced design, the center thickness should 
be 0.7 of the edge thickness. The maximum wheel 
loads permitted by law in the various States range 
from 6,000 to 11,000 pounds. To allow a margin of 
safety for taking care of factors which affect the stress, 
but whose influences can not be accurately estimated, 
it is customary to use a working stress S equal to 
one-half the ultimate bending strength or modulus 
of rupture. For most mixes this working stress will 

(Continued on page 69) 
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be 300 to 350 pounds per square inch for 28-day con- 
crete, and the pavement thicknesses designed from 
this formula will range from 10-7-10 inches to 8-6-8 
inches, depending on values of W and S, and on the 
approximations permitted. 

The longitudinal joint is almost universal practice, 
but the method of transferring the stress across the 
joint varies considerably in the several States. The 
majority of States use expansion joints, but the spac- 
ing varies all the way from 20 feet to 200 feet, and 
twelve States use no expansion joints at all. Many 
of the differences in design may be attributed to local 
conditions, but admittedly there should not be the 
wide differences which now exist. 

Bituminous Concrete—In the construction of bitu- 
minous concrete pavements, considerable study has 
been given to the use of low-cost aggregates which 
have not heretofore been considered suitable for this 
type of surfacing. Progress has been made in the 
adaptation of mechanical spreaders and finishers for 
bituminous concrete construction, and the riding quali- 
ties have been improved and the cost of construction 
reduced by means of these devices. 

Cold-laid bituminous mixtures are gaining in favor, 
and may become as popular in this country as they 
have been for many years in England. One of the 
chief advantages of the cold-laid types of surfacing 
is the fact that no elaborate plant is necessary on the 
job. The aggregate and bituminous materials are 
mixed at a central plant, shipped to the job in cars or 
trucks, dumped on the road, and spread and rolled 
with very little interference to traffic. 

One of the novel features brought out by the cold- 
laid types has been the use of asphalt in pulverized 
form instead of liquid. One type provides for coat- 
ing the aggregate at the central plant with pulverized 
hard asphalt and soft fluxing asphalt which remain 
unblended until reheated at the job. In another type 
the cold, dry aggregate is first coated with the fluxing 
oil, then with the powdered asphalt and then trans- 
ported to the job and laid cold. In still another type 
the powdered asphalt and oil flux are heated and 
blended before mixing with the aggregate. Cold- 
laid types that do not use the powdered asphalt use 
asphalt emulsions, asphalt cutbacks or asphalt cement 
with liquefier. 

Brick—In the construction of brick pavements the 
two outstanding recent developments have been the 
introduction of the thin brick and the utilization of 
the mastic cushion as a substitute for the sand or 
sand-cement cushion. The tests by the Bureau of 
Public Roads at Arlington have demonstrated that 
2%-inch brick may safely and successfully be used 
for-heavy traffic, and a decided economic saving is pos- 
sible through the use of such brick in place of the 
usual 3-inch and 4-inch sizes. The mastic cushion is 
composed of sand mixed with 7% to 11% bitumen, 
and its chief advantage lies in its ability to bridge 
open joints and cracks in the base into which the 
usual sand cushion would flow. 


Grade Crossings 


One of the greatest hazards and source of economic 
waste on our highways today is the railroad grade 
crossing. The 1928 report of the United States Inter- 
state Commerce Commission shows 2,568 killed and 
6,666 injured at crossings, mostly in automobile acci- 
dents. In addition to this serious loss of life, there 
is a material loss of time to vehicle users through 
retarded speed and in waiting for trains to pass. 
Studies made in the Cleveland regional traffic survey 
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showed total vehicle time lost at crossings from 12 
to 46 hours per day. 

As a method of determining the priority of grade 
crossing eliminations it has been suggested that an 
economic time study be made at all crossings and 
list them according to their relative obstruction to 
free flow of traffic. The value of the time lost by 
vehicles capitalized at 6% would indicate the justi- 
fiable expenditure from public funds to eliminate 
the grades. Another suggested method of determin- 
ing priority of grade crossing eliminations is to 
evaluate the various elements of danger to human 
life at each crossing, such as number and speed of 
trains, number of tracks, number of vehicles, sight 
distance, grade and angle of the approach highways, 
and the effectiveness of the protective devices. The dis- 
advantage of this method of programming elimination 
lies in the fact that the elements to be evaluated are 
not readily measurable and for this reason the eco- 
nomic loss method is looked upon with more favor by 
engineers. 

The volume of traffic is now so great on main line 
highways near large cities that separation of grades 
at highway intersections is becoming more and more 
necessary. The expense of such grade separations is 
heavy but the increased safety to traffic and the in- 
creased capacity of the highway may fully justify 
the expense because otherwise additional traffic lanes 
would be required to give the same flow of traffic. 
To give access to the intersecting roads, short con- 
nections on all four sides should be provided and 
traffic so routed that all turns are to the right with 
no crossing of lines of traffic. Where grade separa- 
tions are not feasible, best results at highway inter- 
sections appear to be obtained where the intersecting 
pavements are widened by extra lanes on each side 
for a distance of 300 to 500 feet back from the inter- 
section. 





Barrington Sewage Treatment Plant 
(Continued from page 22) 


Adjacent to one end of the sludge digestion tank 
are two rising wells each 2 ft. 6 in. square and 18 ft. 
deep, une of which receives the sludge from the clari- 
fication tank and the other the activated sludge from 
the final settling tank. Sludge is lifted from each of 
these through a 6 in. vertical sludge pipe by means of 
air lift, and discharged into a concrete distributing 
box placed on the sludge digestion tank roof. In one 
compartment of the distributing box the activated 
sludge is separated, part of it (reaerated at this point, 
if necessary, by means of a 1% in. brass perforated 
air pipe) being carried to the incoming raw sewage, 
while the rest flows into the sludge digestion tank. The 
sludge returned to the raw sewage passes over three 
notch weirs 4 inches high, measuring the amount car- 
ried through each of the three aeration channels. 


Gas Utilization 


The eight domes which collect the gas from the 
sludge digestion tanks are oil sealed and are connect- 
ed by means of a 114 in. wrought iron pipe to a 6 in. 
condensation trap, consisting of a 6 in. wrought iron 
pipe capped at the lower end, while the upper end is 
provided with a sixteen-mesh copper screen. Gas en- 
tering this trap passes through the screen into a 300 
cu. ft. per hour gas meter. From the bottom of trap 
a 1 in. blow-off line permits removing any moisture 
collected there. 

From the meter, the gas passes through a pressure 














relief trap 24 in. diameter by 48 in. high set verti- 
cally, with a 2 in. pipe extending down approximately 
10 in. from the bottom, where it is sealed with water; 
which trap operates only if the pressure of the gas 
becomes too great. The gas then enters a fire trap 
placed outside the boiler room roof and consisting of 
a 30 in. cast-iron pipe about 24 in. long, the bottom 
covered with a solid plate and the top with a plate 
carrying a 12 in. hole in which is fastened a vertical 
12 in. pipe 12 in. long, at the top of which is a paper 
diaphragm protected from weather by a galvanized 
steel hood. Should flame back up in the burners, the 
gas in ‘this fire trap would explode, breaking the 
paper and releasing the gas into the atmosphere. The 
gas enters this trap through a perforated copper coil 
in the bottom thereof, so that the flame could not fol- 
low back into the supply line. 

The gas then passes to a Bryant hot water boiler 
having a rated capacity of 720 sq. ft. As the tem- 
perature of the water rises and falls in the supply 
line, a quick-action valve on the gas line opens and 
closes, regulating the supply of gas to the burners. 
Gas is also piped to another Bryant heater to supply 
heat to the radiators in the filter building. The hot 
water used to heat the digestion tank passes through 
the heating coils in it already referred to and from 
them is brought back to the boiler room, being cir- 
culated by a 15 g. p. m. pump. 


Sludge Drying Beds 


For sludge drying there are six compartments or 
beds, each with an area of approximately 500 sq. ft. 
The floor of each bed slopes toward a 12 by 12 in. 
trench in the ground running lengthwise of the bed, 
in the bottom of which is a 6 in. vitrified pipe with 
open joints wrapped with muslin to prevent the sand 
from entering. These pipes carry the drainage from 
the sludge to an 8 in. line, which discharges it into 
the wash-water storage well, from which it is returned 
to the grit chamber. The liquor decanted from the 
sludge digestion tank also is discharged into this 
drainage line. 

The flume bringing the sludge from the digestion 
tank runs along the ends of the six beds, and six 8 in. 
shear gates are provided in this flume, one on the 
center line of each bed, and under each gate is a con- 
crete splash plate. Hose connections are provided 
along the flume for flushing it after withdrawing 
sludge, to prevent the sludge caking in the flume. 

In each bed are three layers of gravel, the first 
114 to % in. in size, 3 in. deep at the upper end and 
6 in. at the lower end of the bed; next 3 inches of 3% 
to % in. and a third layer of % in. to % in. On 
top of this is 6 in. of sand with an effective size of 
0.4 to 0.5 millimeters and a uniformity co-efficient of 
3.50. All six beds are covered with a glass enclosure 
manufactured and installed by the Lord & Burnham 
Co. 

Contact Tank 

The contact tank, in which the chlorine is applied, 
is 20 ft. square inside and 10 ft. deep and is provided 
with round-about creosoted wooden baffles spaced 5 ft. 
apart. The effluent from the filters is discharged into 
one corner of this and treated with chlorine through 
a hard rubber diffuser pipe, then flows around the 
baffles into a 10 in. outlet pipe, which discharges into 
the stream on the upstream side of a concrete dam, 
several feet below the intake for the water supply sys- 
tem used at the plant. 

This plant was designed by Remington, Vosbury 
and Goff, consulting engineers, of Camden, N. J. 
Contract was awarded in March, 1929, to Eugene F. 
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Verga of Camden. The Roberts Filter Mfg. Com- 
pany furnished and installed the mechanical equip- 
ment, exclusive of the sludge collectors and aerators, 
which were furnished by the Link-Belt Company of 
Philadelphia. The sewers are being laid by Albert 
Ellis of Moorestown, N. J. The total cost of the plant, 
including the sewer system, was approximately 
$330,000. 





Road Location and Design for Snow Drift 
Prevention 
(Continued from page 26) 

vestment be justified? Or suppose that experience 
indicated that, in a given region, it were desirable to 
support the grade line an average of two feet above 
the general ground surface. Would still an additional 
$1,500 investment be justified? Such design will 
result in ditch sections of sufficient depth and width 
to meet all the requirements of drainage and provide 
ample snow storage as well. 

In the Red River Valley and other situations in 
the state where flat or gently rolling slopes prevail, 
this method of design seems very effective in snow 
drift prevention. It involves an additional volume of 
grading with a somewhat higher first cost, but results 
in lower annual charges per mile of highway when all 
factors such as snow fencing, drift removal, extra 
maintenance cost to traffic, etc., are taken into account. 

This principle of supporting the grade line well 
above the general surrounding natural surface of the 
ground can be applied in more rolling topography as 
well. Under these conditions, however, it brings into 
the picture a number of controversial subjects; rolling 
grades versus tangent grades; fills from borrow 
against fills from cuts; short vertical curves to fit 
topography, opposed to long vertical curves to provide 
adequate sight distance; and so on. 

Assuming that the principles of rolling grades were 
acceptable, it is apparent that in topography where the 
natural slopes did not exceed the maximum grades 
being used, a rather effective job of snow drift pre- 
vention could be accomplished. Even in situations 
where natural slopes somewhat exceed the maximum 
grades being used, similar results could be obtained 
by greater use of borrow material to build up fills. 

When, however, the topography involves steeper 
slopes and the requirements of grade result in a series 
of cuts and fills, snow drift prevention by elevation of 
grade line above the natural ground surface becomes 
impracticable. It is these conditions that prevail over 
the largest portions of an average system of highways. 
The question of keeping the road open is largely one 
of keeping the cuts open, for a cut is an ideal place for 
the formation of a drift. It resolves itself into a prob- 
lem of so designing a cut as to eliminate or minimize 
the effects of drifting snow. 

At this point it seems appropriate to state the ideals 
to be striven for in location and design of roads for 
drift prevention. The object is not to eliminate the 
necessity for snow removal, for this would be imprac- 
ticable, since falling snow, entirely free from the 
effects of wind, might accumulate to such depth on 
the roadway as to require removal. Rather the aim 
is to prevent the formation of drifts of greater depth 
and length than can be sufficiently handled by light, 
high-speed snow plowing units. In the language of 
maintenance men, this commonly means modern trucks 
of 2% to 4 tons capacity, equipped with the necessary 
plows and wings. 

Experience accumulated up to the present time 
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For Motor Trucks and 


Tractors 


They Have Served the 
Nation for Over 
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Baker Snow Plows have been at it for over tors. Before you make your decision, be sure 
twenty years. It pays to select from the forty to:get Baker’s 56 page Snow Plow Catalog No. 
odd models of “V” and 290 full of the latest information on modern 
blade plows for standard snow movers. If you need other tractor equip- 
trucks and industrial trac- ment ask for our General Catalog No. 280. 


EQUIPM bate Snow Plows[] Bulldozers[] Baker Maney Scrapers [_] 


THE BAKER MEFG. CO., 525 Stanford Ave., Springfield, Ill. 
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Here are 5 of a fleet of 21 dump trucks in Cleveland, all of which are equipped with Wood F-4C all-steel, hy- 
draulic hoists, of the new, improved, slant type, and Wood W-12 all-steel dump bodies of 4-yard capacity. 


FLEET OWNERS SPECIFY WOOD 


The experience of fleet operation quickly slant type all-steel hoists, and the modern 
tells the worth of a hoist or body. As a Wood all-steel dump bodies is sufficient 
result, fleet owners purchase dumping approval of the worth of these units. 

equipment, not on a basis of first cost, but 


on 6 bats db padlbqndiing etn. The policy of many individual-unit opera- 


tors, who buy Wood dumping equipment 
They are quick to appreciate improvements on, the strength of the fleet owner's use of 
that mean greater profit from operation. it, also has shown that it is a profitable 
Their purchases of the new Wood improved _ practice to be guided by their choice. 


WOOD HYDRAULIC HOIST & BODY COMPANY 


DETROIT . BRANCHES AND DISTRIBUTORS IN PRINCIPAL CITIES ° MICHIGAN 
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HEN a fire chief 
votes for Columbian 
hydrants there’s noth- 
ing of the straw vote about 
it. He means it. For he i ia ie 
knows fire hydrants like you a _o 
know your favorite razor. hee, 
And he’s got his favorites, i 
too. bite Saeshes 
He’s driven up alongside waterprest, ‘ elipeect, 
more fire hydrants than any- wi_eig 
body else in your town and 
he knows his vegetables when hydrant without dis- 
it comes to what’s best to ee 
hook a hose line onto—that’s 
why he votes for Columbians 
if you leave it to him. 


.-+ Three little 
points that loom 


BIG later... 


All working 
© parts can be re- 
moved through top of 
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points to such units as the economical ones to use on 
account of their adapability to all-the-year mainte- 
nance. In the annually recurring combat with the 
snows, they form the first line of action. When the 
arteries of highway transportation are threatened with 
blockade, they sally forth from their bases of opera- 
tion and, provided the drifts are not too deep and 
long, proceed with speed and dispatch to “open up.” 
If they are able without the assistance of heavier 
equipment to cope with the situation, no time is lost 
and traffic suffers but little delay. If heavy, slow- 
moving units, such as tractors, special heavy trucks, 
rotaries, etc., are required for the initial opening up, 
then days may elapse before roads are restored to 
service. In our modern life, the normal flow of busi- 
ness is so vitally dependent on highway transportation 
that any interruption is serious in its consequences. 

It is desirable, therefore, to design cuts so that no 
drifts will form deeper or larger than can be handled 
by light, high-speed units on the first run after a storm. 
It is easy to observe that a narrow cut will drift full 
in much shorter time than a wider one. The wider cut 
will require a storm of longer duration or greater in- 
tensity before filling up. This is due to a difference 
in snow storage capacity. Snow storage is wanted to 
take care of drifting snow and also to take care of 
snow which is plowed and pushed off the roadway. The 
former is most effectively obtained by widening the 
cuts on the windward side; the latter by providing 
deep, wide ditches. 

After a ditch of sufficient depth and width to pro- 
vide storage on the leeward side for snow plowed and 
pushed off the roadway, then all additional widening 
should be on the windward side. Assuming a cut 
three feet in depth with respect to the road surface, 
what width of ditch will be necessary to prevent forma- 
tion of a drift? A natural snow slope is a variable, 
of course, depending on the velocity of the winds. A 
ten-to-one slope might be assumed for average condi- 
tions. Then, if the top of cut is thirty feet from the 
nearest edge of roadway, this will define a ten-to-one 
slope, and should be rather effective in drift preven- 
tion. If the top of cut is fifteen feet from the nearest 
shoulder, a ten-to-one slope will extend to the center 
of a thirty foot roadway. 

As a matter of fact, this three-foot cut will in effect 
become a four-foot cut after a foot of snow has accu- 
mulated on the ground surface. The foregoing is on 
the assumption that the direction of the wind is nor- 
mal to the centerline of the road. Suppose, in the 
example given above, that the road is east and west, 
that the grade is level, and that the direction of wind 
is from north forty-five degrees west. Then, if the 
top of cut is twenty-one feet from edge of roadway, 
a line coincident with the direction of wind, and drawn 
from top of cut to edge of shoulder, will define a ten- 
to-one slope. 

Suppose we have a cut twenty feet in depth. It 
becomes apparent at once that it would never be 
economical to snow slope it. But this isn’t necessary, 
for it may be thoroughly practical and economical to 
widen it sufficiently to provide ample storage for pre- 
vention of serious drifting on the roadway. It has 
also been observed in the case of deeper cuts that the 
action of the wind seems to induce air currents which 
have a tendency to sweep through the cut and to carry 
the snow along with them. The beneficial effect of 
such air currents in many cuts is very noticeable. 

The question may be asked, “How much of this 
widening can be justified from an economical stand- 
point?’ In the case of an important trunk highway 














i- 


nS ee ee 2°) 


_ 


OcToBER, 1930 , PUBLIC WORKS 

















The “Pittsburgh-Des Moines” Incinerator 


Utilizes ALL of the Garbage as Fuel 





It saves the equivalent of 120 pounds 
of coal in every 2000 pounds of gar- 
bage burned. 


One pound of ordinary mixed garbage 
and refuse, after drying has a fuel value 
equal to approximately 3/10 of a pound of 
coal. To obtain maximum operating ef- 
ficiency and economy an incinerator should, 
therefore, be so designed that ALL of the 
dried garbage can be utilized as fuel. 


About 20 percent of the dried garbage in 
many other incinerators becomes lodged in 
or rolls to a ‘“‘dead’’ portion of the furnace, 
that is, between the main mass of wet 
refuse and the furnace outlet flue. This 
“dead cell’’ material can never serve ef- 
ficiently as fuel to dry another incoming 
wet charge of rubbish. Why waste this 
usable fuel equivalent— equal to 120 
pounds of coal in every 2,000 pounds of 
garbage charged into the furnace? There 
are no “dead cells’? in the PDM furnace. 


State your population and write today 
for your copy of the new PDM Incinerator 
Catalog. 











One Unit Single Hearth PDM Furnace. 


Pittsburgh-Des Moines Steel Company 


3479 Neville Island, Pittsburgh, Pa. 


683 Hudson Terminal Bldg. 981 Tuttle Street 
New York City Des Moines, Ia. 
Chicago Atlanta Dallas San Francisco Seattle 


1.—Burning Hearth. 


2.—Sloping (Drying) 
Hearth. 


3.—Stoking Doors. 
4.—Charging Doors. 


5.—Combustion 
Chambers. 


6. 


Damper between 
Gas Combustion 
Chamber and 
Flue. 


Stack. 


Carcass charging 
Hole. 




















ONE! TWO!! THREE!!! 


As more power is needed for emergency Winston Salem installs additional 





Internal 
Combustion 
Engines 











12 to 565 B.H.P. 
Gas or gasoline 


STERLING ENGINE COMPANY, Dept. C-5, Buffalo, N. Y. 
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Morris 4 stage centrifugal direct connected to 240-300 H.P., Dolphin C-8 
cylinder Sterling engine turning 1200 RPM., Winston Salem, N. C. 


























Such cases as this have 
made staunch, loyal friends for 





Registered U. S. Patent Office 


R..4 this Letter fom the 
Borough of Seudscten. Pa. 


June 9th, 1930 
R. D. WOOD & COMPANY 
400 Chestnut Street, Philadelphia, Pa. 
GENTLEMEN:-— 


Members of Souderton Borough Council wish to 
acknowledge with thanks and appreciation the serv- 
ice you rendered in replacing a broken Mathews Fire 
Hydrant on Washington Avenue, Thursday, 
April 17th, 1930. This Hydrant was set in a new 
cement sidewalk on one of our finest concrete streets, 
and was struck by an automobile. 


We thought we would have to break up the new side- 
walk and concrete roadway to dig up the broken 
Hydrant. You can readily understand our great re- 
lief when we learned that by the use of your new 
Mathews Extraction Tool the broken barrel could 
be replaced without excavating. 


We were agreeably surprised at the efficiency of this 
Extraction Tool. It enabled usto replace the broken 
barrel in less than an hour. This time included the 
repairing of the protection case, which was also 
broken at the upper end. 


When the job was finished there was no indication 
that the Hydrant had been broken, because the side- 
walk and the concrete street had not been dis- 
turbed or damaged. In addition to preserving the 
appearance of the new sidewalk and street, we 
saved a considerable sum of money. 


We cannot express too strongly our entire satis- 
faction with Mathews Hydrants and the new 
Extraction Tool which made all this possible. 


Yours truly, 
Ro.ianp G. ALBRIGHT, Clerk 


RGA:HVG 


POINTS OF SUPERIORITY 


Cannot leak when broken by traffic accidents. 

Broken Mathews Hydrants are easily replaced without 
digging or breaking the pavement. 

Cannot freeze because no water can work up along operating 
thread, or down around operating nut; and the barrel drains 
dry automatically after use. 

Water hammer is prevented. 

Stems cannot be bent in operation. 

Easy, quick replacement of worn valve leathers. 

Completely revolving head, easily removable. 

Mathews Modernized Hydrants are interchangeable with 
old installations. 


Write for Interesting Descriptive Catalog. 


R. D. WOOD « CO. 


In business continuously since 1803 
aoo Chestnut S:1. :-: P hiladelphia 
CAST IRON PIPE AND FITTINGS 


SAND SPUN (centrifugally cast) and PIT CAST 
Reg. U. S. Pat. Off. GATE VALVES 
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the answer is: ‘As much as is necessary in order that 
light, high-speed snow plowing units can open up with- 
out difficulty on the initial run after a storm.” Any- 
thing less will cause serious interruption in the flow 
of traffic. 

Minnesota design now provides for a minimum 
widening of forty-eight feet on each side of the center 
line in all cuts. For sake of illustration, suppose that, 
from maintenance headquarters as a base, it would be 
practical to map out an economical run of one hun- 
dred miles for a light, high-speed snow plowing unit— 
except for a few isolated cuts in which the drifts 
are ordinarily too heavy. How much of an expendi- 
ture could be justified for widening these cuts suffi- 
ciently to eliminate the heavy drifting? If it were 
necessary to assign a piece of heavy equipment to keep 
these cuts open, it seems that the cost could be cap- 
italized at quite a sum. 

Since 1923 it has been the practice in Minnesota 
when negotiating for right-of-way to stipulate that 
the state acquire and retain a snow fence easement. 
This confers the right to enter on the adjacent pri- 
vate lands for the purpose of creating and taking 
down temporary snow fence, without the necessity of 
bargaining each year with the owner for the privilege. 

The 1929 legislature passed an act providing that 
the proceeding to acquire right-of-way includes this 
privilege without the necessity of special stipulation. 
This act provides that compensation for right-of-way 
includes damage, if any, for such erection of snow 
fence. 

The provisions of this act are absolute with respect 
to acquisition of right-of-way on new location, but its 
application to widening of old right-of-way is not so 
clearly established, though its legality in this particu- 
lar will soon be determined by a test case in the courts. 

An adequate design is the brightest hope in the 
campaign for drift prevention and removal of snow. 





Essentials of Engineering Contracts 


(Continued from page 32) 
in writing or oral orders should be confirmed in writ- 
ing as soon as the extra work has started. Giving 
oral orders on the job easily becomes a habit and 
courts might construe the continual failure of an engi- 
neer to observe the provision for written orders as a 
waiver of it. 

Liquidated Damages.—The parties to a contract 
may agree on a sum which they value a breach of 
contract and this sum may be written into the contract 
as “liquidated damages.’’ The courts will recognize 
this, providing there is proof of the loss suffered. If 
the sum written into the contract is greater than the 
loss suffered, the sum may be regarded as a penalty 
and not enforceable as “liquidated damages.” <A 
penalty for delay, to be enforceable, should be ac- 
companied by a bonus in like amount for completion 
ahead of schedule. 

Engineer to Determine —To minimize disputes and 
litigation arising out of a contract, provision should 
be made, in the absence of an arbitration clause, that 
the engineer make all determinations in relation to the 
work under the contract. In any case, the engineer 
should determine the quality of materials and the ac- 
ceptability and fitness of the work and his determina- 
tion should be final and conclusive and binding upon 
the contractor. Questions may arise out of unforeseen 
conditions, changes of plans, lack of information, 
which the courts are asked to decide. In such cases 
questions of fact are usually decided by a jury which 
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MODERN METHODS REQUIRE 
MODERN PUM? ee 


| Ball Bearings 


Extra Heavy 
Shaft 








Self Priming 
No carrying water 
to fill priming re- 
ceptacles or pump 





Trash Handling 
Impeller—special 
open passage type 


Centrifugal 
Pump Unit 


High Vacuum 
or 


Suction Lift 
27 feet possible 


Automatic Con- 
trollable—Posi- 
tive Primer (No 


IT IS A “DOMESTIC” footvalve used ) 














Popular Sizes:- The only Ii . 
e y li f Contractors’ P of 
O14” 3” a” and 6” having all these high grado fonturee. Large Capacities 
S ) : . d VC-3T Unit $600.00 — from 200 up to 
uc 10n an plus freight from Shippensburg 1400 Gallons per 
° Carried in stock by Distributors i i 
Discharge Pumps principal cities thronehoct the UB.At Minute 











DOMESTIC ENGINE & PUMP CO., (MANUFACTURERS) SHIPPENSBURG, PENNA. 
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. Built for ENDURING 
| SERVICE... 


Layne Turbine Pumps are designed and 
built for faithful performance. Cheap 
construction methods to make possible 
“low price sales argument” is unknown 
at Layne Factories. 









The skill and knowledge gained during 
a half century of experience and re- 
search goes into every Layne Pump or 
Well System. 


Write for information. No obligation. 


LAYNE & BOWLER, Inc. 


MEMPHIS TENNESSEE 








Over 12,000 in Use 3 Factories 14 Subsidiaries 
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BUFFALO-SPRINGFIELD 
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Whether on the construction or mainte- 
nance of important city thoroughfares or 
national highways, the greater the need 
for speed, the greater the likelihood of 
finding a Buffalo-Springfield expediting 
the work. 









Built in a wide range of sizes. Steam 

and motor driven. Three wheel and 

tandem. Scarifier and other attach- 
ments optional. 


The Buffalo-Springfield 
Roller Co. 








Springfield, Ohio 










There is an interesting 
Booklet on Rollers waiting 
for you. Write for it. 
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may be made up of musicians, ribbon salesmen or 
what not who are often unable to understand the 
technical issues clearly enough to pass judgment and 
are therefore apt to be unduly swayed by the attor 
ney’s presentation of the case. 

Arbitration.—lIt is desirable to have a clause in the 
contract by which the parties agree to refer matters 
of dispute to arbitration—not matters of the quality 
and acceptability of materials and work, which should 
be determined in all cases by the engineer, but other 
matters of dispute. Such a clause may be desirable, 
even in contracts for public work. Arbitration laws 
exist in New York State and in several other states, 
under which provision may be made for the settlement 
of disputes by a board of arbitration, the personnel] 
of which is selected by the parties to the contract. The 
American Arbitration Association maintains a na- 
tional panel of arbitrators of high calibre whose serv- 
ices are available to the parties upon request. Under 
the rules of the association, the arbitrators may serve 
without compensation, but the parties each pay to the 
association a fee varying from ten to twenty-five dol- 
lars, depending upon the amount of the claim. 


There appears to be no legal objection to the in- 
clusion of an arbitration clause in a public contract. 
The Port of New York Authority has such a clause 
in a number of its contracts. The Board of Water 
Supply of the city of Detroit has inserted arbitration 
clauses in five contracts involving some three million 
dollars of construction work. In Minnesota and 
Pennsylvania the local statutes specifically authorize 
governmental departments to insert arbitration clauses 
in construction contracts. Jt seems that the mod- 
ern method of arbitration would improve the rela- 
tions between the owner and contractor by permit- 
ting a free and frank discussion of their difficulties 
around the arbitration table rather than by the com- 
plicated and expensive procedure of the courts. 


Bond.-—The bond should be made in form provided 
in the contract for the sake of uniformity and so as to 
leave no chance for misunderstanding. The form of 
bond should be so drawn as to be effective after physi- 
cal work under the contract has been completed so as 
to cover possible suits for damages which may be 
filed after the contractor has received his final esti- 
mate. 

The amount of the bond for faithful performance 
should vary in accordance with the type and character 
of the work, but be sufficient together with the retained 
percentage to cover the probable cost to the owner 
incidental to default of the contractor. Premium 
rates are generally based upon the total cost of the 
work rather than upon the amount of the bond itself. 
The bond rates for subway construction contracts in 
New York City vary between certain limits in accord- 
ance with the proportion that the amount of the bond 
bears to the total cost. In other cities the amount of 
the bond varies between five and two hundred per cent 
of the total contract cost. In the states of Iowa and 
Georgia, the law requires the bond to be in an amount 
equal to the full amount of the contract. 

Proposal.—The proposal is an offer or promise 
which, when accepted, becomes in itself a legal con- 
tract. It should form part of the whole contract and 
be in accordance with its terms. A certified check as 
security against default 6f the bidder should accom- 
pany the proposal. The amount of the check should 
be stated as a lump sum amount and not in terms of 
percentage of the bid, for in the latter case there is 
danger that the amount of-the check secured for de- 
posit with the bid may reveal the amount of the bid 
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: Railroad Crossings and Platforms with 

| | VIAFALT EMULSIFIED ASPHALTS 
WINTER MATERIAL 7 

Road and Highway Construction and Maintenance No Heating No Solvents 

in a Railroad Sheahion and Platforms IDEAL 





COLD-METHOD APPLICATIONS 
PAVING USES 


No. 10 


Soft and Tacky Finish 















ALL YEAR MATERIAL COLD PATCHING RESURFACING 
Mastic Flooring and Concrete Patchwork WATERPROOFING USES 
Unexposed Waterproofiing and Damp-proofing ROOFING DAMP-PROOFING 










PROTECTIVE COATINGS FOR 
METAL AND MASONRY STRUCTURES 


No. 11 


Hard Non-Tacky Finish 
ALL YEAR MATERIAL 


Exposed Protective Coatings of all sorts at all times 
Specifications on Request 


OTHER GRADES FOR SPECIAL PURPOSES 














Literature on request. 


Headley Emulsified Products Co. 


Philadelphia, Pa. 

















Ease in Attaching— 
Ease In Operating— 


Efficiency 
in action— 
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SNOW PLOWS 
for 
MOTOR TRUCKS 


possess these three cardinal features and many others 


Attachable to any standard truck from 1 ton capacity to heaviest 
built. Atypeand mode! for any condition of high-spced snow-removal. 


THE GOOD ROADS KENNETT SQUARE, PA. 
4 MACHINERY CO., Inc. thmsitncs. | ianicngs™ —rnannroen ny. 


WATERTOWN, MASS. 
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Warco Rubber Crawlers 


xs 


Sor Shouliler Work 


Here is the answer to the problem of damaged surfaces and 
marred pavement. WARCO Model “TR” Rubber Crawl- 
ers give plenty of traction, with quiet, smooth operation 
for fine grading and maintenance. Interchangeable with 
WARCO Steel Crawlers for heavy work where rubber 
won't do. 


Get full details on WARCO Crawlers now. 
It will pay you. 


W.A.RIDDELL COMPANY. 
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Power and Drawn Graders, Wheeled Scoops, Rear-T ype 
Crawlers 
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The Lever Type Crusher Is 
the Best in the Long Run 


T will pay you to investigate the 
“RELIANCE” with its— 

LONGER LEVER 
OVERSIZE BEARINGS 
FORCE FEED GREASE LUBRICATION 
and many other superior features. 


Complete crushing, screening and washing plants in all 
capacities from 50 to 1500 tons per day. 


Write far catalog and prices 


Universal Road Machinery Co. 
KINGSTON, NEW YORK 
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to other contractors in advance of the opening of the 
bids. The amount of the certified check is generally 
about five per cent of the bid, although this may vary 
from one per cent to fifty per cent. The check may be 
held to cover loss sustained in case of failure to exe- 
cute the contract, and this loss may be the difference 
between the bid accepted and the next higher bid or, 
in the case of re-letting, the difference between the 
former bid and the bid accepted in the re-letting, 
plus cost. 

Specifications—It goes without saying that the 
language of the specification should be as clear as it 
is possible to make it. To write an involved specifi- 
cation so that it cannot be misinterpreted is never easy 
and not always possible. Brevity and simplicity in 
the construction of sentences will, however, materially 
reduce the difficulties which may arise on the job. 

Many specifications fail to give sufficient detail to 
enable a contractor to foresee, in making up his bid, 
exactly what is required. An instance of this came 
to the writer’s attention some years ago. The specifi- 
cations for a bridge job contained a clause which re- 
quired the contractor, under his lump sum bid for the 
whole work, to provide an office for the engineer “suit- 
ably furnished, to the satisfaction of the engineer.” 
Not knowing how particular the engineer might be 
about his office furniture, it was difficult for the con- 
tractor to estimate the requirements. 

Generally, the specifications can be so written that 
it will be unnecessary to consult other sources of in- 
formation to get the complete requirements. However, 
in work of considerable magnitude it is quite properly 
the practice in describing materials to refer to certain 
well established standards such as those which have 
been developed by the American Society for Testing 
Materials, American Water Works Association and 
others. 

For economy of construction, stock materials and 
stock sizes should be specified. Also, a job may be 
delayed by having to make up a special pattern for a 
casting when a stock pattern would have suited the 
purpose. : 

When competitive bids are asked for, it is desirable 
that competition should be as wide and unrestricted 
as possible, consistent with the class of work to be 
done. There are various ways of calling for optional 
articles. The article desired may be called for by 
maker’s name or trade mark “or equal.” Again an 
article may be “equal to the sample on file” in the 
office of the architect or engineer. In public work it 
is not good policy to specify patented articles or ar- 
ticles manufactured by a single concern. The reason 
for this is obvious. 

Specifications should provide sufficient latitude to 
enable contractors to exercise ingenuity in methods of 
work, but any special methods should be subject to 
approval by the architect or engineer before the work 
involving such special methods is started. This ap- 
proval is necessary in order that the owner may keep 
proper control of the work, through his representative. 
In some cases, the results to be obtained may be speci- 
fied and the contractor permitted to use his own meth- 
ods, subject to approval, in obtaining these results. 
The specification should not detail both the method 
to be employed and the results to be obtained. Since 
the contractor is responsible for injury to persons and 
damage to property resulting from his work, he may 
be released from these obligations in case such in- 
jury or damage should occur when it can be shown 
that ‘the contractor has used reasonable care in doing 
the work by the prescribed methods. 
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October 6-11I—SIXTH INTERNATION- 
AL ROAD CONGRESS at Washington, 
D. C. Secretary General, Thomas H. Mac- 
Donald, Washington, D. C 

October 7-10—AMERICAN ROAD 
BUILDERS’ ASSOCIATION. Internation- 
al Exposition of Highway Equipment and 
Material at Washington, D. C. Secretary- 
Director, Charles M. Upham, National 
Press Building, Washington, D. C. 

October 9-11—INTERNATIONAL ASSO- 
CIATION OF STREET SANITATION 
OFFICIALS. Annual Conference at 
Louisville, Ky. A. M. Anderson, 100 No. 
La Salle Street, Chicago, Secretary. 

October 18-17—AMERICAN SOCIETY 
FOR MUNICIPAL IMPROVEMENTS. 
Annual meeting at Richmond, Va. Secre- 
tary, C. W. S. Sammelman, 315 Commer- 
cial Building, St. Louis, Mo. 

October 27-831—AMERICAN PUBLIC 
HEALTH ASSOCIATION. Annual meet- 
ing at Fort Worth, Texas. Executive 
Secretary, Homer N. Calver, 370 Seventh 
Avenue, New York. 

December 1-5—ASPHALT INSTITUTE. 
Ninth Annual Conference at Memphis, 
Tenn. Asphalt Institute, 250 East 43rd 
Street, New York. 

Jan. 12-17—Road Show and ARBA Con- 
vention at St. Louis, Mo. C. M. Upham, 
National Press Bldg., Washington, D. C. 





American Society for Municipal 
Improvements 


The 36th annual convention of this 
society will be held at the Jefferson 
Hotel, Richmond, Va., Oct. 13-17. 

At this year’s convention the society 
will, for the first time confer the 
Greeley ‘‘Weteran’s Award” on three 
of its members. This award is to be 
made annually to three members of the 
society who have continuously served 
a single municipality in an engineering 
capacity for at least twenty-five years. 
Those to be honored this year have so 
served for from 39 to 46 years. The 
program will begin Monday with 
registration and committee meetings. 
The formal opening of the convention 
will take place Monday evening. The 
technical sessions are as follows: 


Tuesday, October 14, 9:30 A. M.—Trat- 
fic Control Committee Report. By E. A. 
Kemmler, Chairman, Highway Engineer, 
Akron, Ohio. Discussion. Unified Con- 
trol of Transit Facilities, by C. A. Har- 
rell, City Manager, Portsmouth, Ohio. 
Discussion. Street and Traffic Lighting 
Committee Report, by Frank D. Farrell, 
Chairman, Buffalo, N. Y. Street Light- 
ing and Traffic Accidents, by Kirk M. 
Reid, Tlluminating Engineer, National 
Lamp Works, Nela Park, Cleveland, Ohio. 
Discussion. Modern ‘Trends in _ Street 
Lighting, by F. C. Eteson, Illuminating 
Engineer, Virginia Representative of the 
Illuminating Engineering Society, Rich- 
mond, Va. Discussion. Solving Problem 
of Improving Curb Line Appearance. by 
W. B. Vick. Sales Engineer, Union Metal 
Manufacturing Co., Canton, Ohio. 

Tuesday Afternoon, starting at 2:30 
P. M.. there will be a sight-seeing trip 
around Richmond, including historic St. 
Johns Church where Patrick Henry made 
his famous sneech of liberty. Battle Abbey 
of the Confederacy, and the famous “May- 
mont” Park. 

Tuesday. 8:00 P. M.—Airports and 
Landing Fields Committee Report. br 
Perry A. Fellows. Chairman, Detroit 
Mich. Control of Traffic at Airports. hv 
W. J. Wallace, Engineer-Manager of the 
Detroit City Airport. Detroit, Mich. Ameri- 
can Airports as Seen by an Engineer. by 
F. E. Schnepfe, Manager, Highway Engi- 
neering Bureau, Washington, D.C. Street 
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Paving, Design, Construction and Mainte- 
nance Committee Report, by John W. Reid, 
Chairman, Consulting Engineer, Detroit, 
Mich. Factors in the Design and Con- 
struction of Concrete Street Pavements, by 
H. C. Whitehurst, Highway Engineer, Dis- 
trict of Columbia, and H. F. Clemmer, En- 
gineer of Materials, District of Columbia. 
Vitrified Brick Pavement Construction, 
by A. Mason Harris, Chief of Bureau of 
Streets, Department of Public Works, 
Richmond, Va. Interaco Amiesite, by 
George H. Bunker, Chief Engineer, Inter- 
state Amiesite Co., Martinsburg, W. Va. 
Survey Methods and Results at Richmond, 
Virginia, by George J. Parrish, Division 
Engineer of Surveys, Department of Pub- 
lic Works, Richmond, Va. 

Wednesday, October 15, 9:30 A. M.— 
Water Works Committee Report. By L. 
R. Howson, Chairman, Chicago, Ill. 
Problems of Richmond’s Water Purifica- 
tion Plant, by Marsden C. Smith, Water 
and Electrical Engineer, Department of 
Public Utilities, Richmond, Va. Munici- 
»al Water Softening, by Charles P. 

oover, Chemist in Charge, Water Soften- 
ing and Purification Works, City of Co- 
lumbus, Ohio. The Nashville Tennessee 
Filtration Plant, by J. F. Laboon, Con- 
sulting Engineer, Pittsburgh. Pa. Micro- 
movies, by Major John B. Hawley, Con- 
sulting Engineer, Fort Worth, Texas. 
Specification Committees Reports: Brick 
Pavements, by George F. Fisk, Chair- 
man; Subgrades and Foundations, by 
William Aldridge, Chairman; Stone Block 
Pavements, by C. D. Pollock, Chairman ; 
Municipal Contract Forms, by Ww 
Horner, Chairman; Cement Concrete 
Pavements, by Hy. L. Howe, Chairman; 
Sewers, by Asa E. Phillips, Chairman; 
Sidewalks and Curbs, by Cameron 
Corson, Chairman: Bituminous Pave- 
ments, by Julius Adler, Chairman; Street 
Railway Pavements and Track Construc- 
tion, by C. L. Hawkins, Chairman; Re- 
ports by Representatives in Other Organi- 
zations. Nominating Committee Report 
tre Election of Officers will be heard at 
2:15. 

Wednesday, 1:30 P. M.—City Planning 
Committee Report, by Jacob L. Crane, 
Jr., Chairman, Town Planner and Land- 
scape Architect, Chicago, Ill. Facilitating 
Traffic Flow at Street and Highway In- 
tersections, by E. P. Goodrich, Consulting 
Engineer, New York, N. Y. The Economic 
Value of Laying Out Roadways for 
Steady-flow Traffic, by Fritz Malcher, 
Traffic Consultant, New York, N. Y. Park- 
ways and Super-Highways, Their Com- 
parative Advantages in Interurban Plan- 
ning by J. Downer. Chief Engineer, West- 
chester County Park Commission, Bronx- 
ville, N. Y. Does Zoning Retard Buildine 
Operations? by Francis J. Mulvihill, Chief 
of the Division of City Planning and Mu- 
nicipal Engineering, Commonwealth of 
Pennsylvania, Harrisburg, Pa. Munici- 
pal Legislation and Finance Committee 
Report, by W. C. Bernard, Chairman, Mu- 
nicipal and Valuation Engineer, St. Louis, 
Mo. Legal Phases of Street Development. 
by Alfred Bettman. Member City Plan- 
ning Commission, Cincinnati. Ohio. The 
Allocation of the Cost of Storm Water 
Sewers Between Municipalities, by Ed- 
ward S. Rankin, Division Engineer, Divi- 
sion of Sewers. Newark, N. J. Financing 
Street Paving in Smal! Cities, by Harry 
Tucker, Professor of Highway Engineer- 
ing. North Carolina College, Raleigh, N. C. 
Modern Trends in Condemnations Pro- 
cedure. by W. C. Bernard. Municipal and 
Valuation Engineer. St. Louis, Mo. 

On Wednesday evening at 8:00 P. M. 
ae SE A. S. M. I. Banquet will be 
held. 

Thursday. October 16, 9:30 A. M.— 
Sewerage and Sanitation Committee Re- 
port, by A. P. Learned, Chairman, Con- 
sulting Engineer, Kansas City. Mo. Dilu- 
tion Reouirements for Sewage Treatment 
Plant Effluents, by Almon L. Fales; Met- 
calf and Eddy. Boston. Mass. Chlorina- 
tion of Sewage and Sewage Effluents. by 
George B. Gascoigne, Consulting Sanitarv 
Engineer. Cleveland, Ohio. Reliabilitv and 
Economy of Separate Digestion Vindi- 
eated by Study of Five Years Onerating 
Results, by FE. B. Besselievre. Manager 
Eastern Territory, Sanitary Engineering 
Division. The Dorr Comnany. New York. 
N. Y. The Activated Sludge Process, New 
Developments in Mechanical Aeration. bv 
John 1T.. Mason, Sewage Research Engi- 
neer. Hardinge Company, York. Pa. Fur- 
ther Studies in Activated Sludge, by 
Michael J. Blew. Research Engineer. De- 
nartment of Public Works. Philadelnhia. 
Pa. The Shockoe Creek Drainage Proj- 
ect. by G. C. Molleson. Department of 
Public Works. Richmond. Va. 

Thursday, 1:30 P. M—Refuse Disposal 
and Street Cleaning Committee Report. 
hv E. FE. Butterfield. Consulting Chemist 
70-04 Dartmouth Street, Forest Hills. 
N. Y. The Combustion of Organic Wastes. 
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by E. E. Butterfield, Consulting Chemist, 
70-04 Dartmouth Street, Forest Hills, 
N. Y. Cleaning a City’s Streets, by Lester 
W. Herzog, President Common Council, 
Albany, New York. Standard Units and 
Costs as Aids to Sanitation Management, 
by Donald C. Stone, Director Committee 
on Uniform Street Sanitation Records of 
the International Association of Street 
Sanitation Officials, Chicago, Ill. Public 
Utilities Committee Report, by Gerald 
J. Wagner, Chairman, President, G. J. 
Wagner and Co., Consulting Engineers, 
Grand Rapids, Mich., and Chicago, Ill. 
Street Traffic and Public Transit Facili- 
ties, by H. S. Simpson, Research Engineer, 
American Electric Railway Association, 
New York City, N. Y. Public Utility 
Rates, by Frank A. Newton, Rate Engi- 
neer, Commonwealth and Southern Cor- 
poration, New York City, N 





American Road Builders’ Association 


Outdoor demonstration of road build- 
ing equipment and materials will con- 
stitute a valuable part of the program 
arranged for the Sixth International 
Road Congress to be held at Washing- 
ton, D. C., October 6-11. 

The opening of the exposition will 
take place October 7, following the 
opening sessions of the road congress 
the previous day. A luncheon will be 
tendered to all delegates by the Ameri- 
can Road Builders’ Association and the 
afternoon and evening will be set aside 
for attendance at the exposition and the 
outdoor demonstrations which will be 
carried on a short distance from the 
auditorium and the United States Cham- 
ber of Commerce building, where con- 
gress registration and business sessions 
will take place. 

Special honors will be paid by the 
American Road Builders’ Association 
to its honorary Pan American and Euro- 
pean representatives, many of whom 
will attend the road congress as official 
representatives of their governments. 

Notable among this group will be 
Ing. M. A. Coroalles, chief engineer of 
roads and bridges, Havana, Cuba, who 
is president of the Association’s Pan 
American Division, comprised of hon- 
orary members from all the Central and 
South American countries. He will be 
accompanied by Ing. Don Miguel Villa, 
Adolfo Arellano, Pablo Ortega and 
Francisco J. de Sola, honorary mem- 
bers from Cuba. 

Among the official delegates from 
Mexico will be Alfredo Becerril Colin, 
federal highway commissioner; Leo- 
poldo Farias, chief of the construction 
department; and Andres Ortiz, gover- 
nor-elect of the state of Chihuahua. 
This group will arrive several days 
prior to the congress opening and will 
be guests of the Association on inspec- 
tion tours of highways in the vicinity 
of Washington. 
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All available space in the Washing- 
ton auditorium has been taken by high- 
way equipment manufacturers and addi- 
tional requests for space are daily being 
received. A large space will be used by 
the United States Bureau of Public 
Roads to demonstrate its work in the 
new science of subgrade soils, a subject 
which will be of keen interest to the 
majority of the foreign delegates. 

President W. A. Van Duzer has 
announced the appointment of M. de 
Glopper, materials and equipment engi- 
neer, highway department, Lansing, 
Mich., as chairman of the equipment 
committee. 

This committee, which has done work 
of immense value to the road building 
industry in previous years, will take 
up in this year’s program: snow removal 
equipment; standardization of purchas- 








PUBLIC WORKS 





ing methods; operation and development 
of traffic control signals, streets and 
highways ; power requirements for oper- 
ation of various types of road machin- 
ery; survey of need for and availability 
of maintenance equipment; central and 
transit-mix concrete equipment. 

The chairman will be assisted by sub- 
chairmen in charge of the various inves- 
tigations and the entire committee mem- 
bership of highway industry leaders. 
The report will be prepared with the 
assistance of a headquarters staff inves- 
tigator and will be presented at the an- 
nual convention and road show in St. 
Louis in January, 1931. 





Southwest Road Show and School 


The Sixth Annual Southwest Road 
Show and School will be held at 
Wichita, Kans., February 24 to 27, 
1931. The Good Roads School Pro- 
gram will be arranged under the su- 
pervision of the Kansas State High- 
way Commission and the Kansas State 
Agricultural College in cooperation 
with the Highway Commissions of the 
Southwest states, United States Bureau 
of Public Roads, Colleges and Univer- 
sities. 





United States Good Roads Assn. 


Charlotte, N. C., will entertain the 
nineteenth annual convention of the 
United States Good Roads Association, 
United States Good Roads Show and 
sixteenth annual convention of the 
Bankhead National Highway Associa- 
tion, May 4-8, 1931. 

After the convention has closed its 
meeting, it is planned to go in a body 
by train or automobile to Washington, 
call on President Hoover and Congress 
and urge the passage of an appropria- 
tion to build a system of hard-surfaced 
highways. 





New York State Sewage Works 
Association 


The fall meeting of the New York 
State Sewage Works Association was 
held at the Onondaga Hotel, Syracuse, 
N. Y., September 13, 1930. Eighty 
members and guests attended. C. A. 
Holmquist, president, presided and paid 


. tribute to the memory of Kenneth Allen, 


founder and first president of the Asso- 
ciation. The announcement of the pass- 
ing of Mr. Allen was a distinct shock 
to all present and a fitting resolution 
was adopted. 

Following a brief business meeting, 
two papers were presented, one on 
“Chlorine Uses at Sewage Plants’’ by 
L. H. Enslow of the Chlorine Institute 
and the other on ‘Stream Pollution 
from the Operator’s Standpoint’’ by 
Professor E. B. Phelps of Columbia 
University. The discussion of the papers 
was respectively opened by C. R. Cox 
and A. F. Dappert, both of the State 
Department of Health. 

At the luncheon, Dr. George Ruh- 
land, Health Commissioner of Syracuse, 
welcomed the members and spoke on 
“The Relation of the Sanitary Engi- 
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neer and the Health Officer in Com- 
munity Health Protection.” 

In the afternoon an inspection trip 
was made to the main sewage treatment 
works of the city of Syracuse, the Sol- 
vay lime wastes beds where the sludge 
is disposed of and to a small plant at 
Eastwood where separate sludge diges- 
tion and control were demonstrated. 

After a dinner in the evening, a live- 
ly round table discussion with Vice 
President Morris Cohn presiding was 
held. R. S. Rankin, John F. Skinner 


‘and Harry W. Eustance led the discus- 


sion on the following topics, ‘Metal 
Preservation Above and Below Sewage 
Surface,” ‘“‘Garage Wastes” and “‘Expe- 
rience with Small Pumping Stations.” 
A paper prepared by Dr. J. F. T. Ber- 
liner on ‘‘The Ammonia-Chlorine Treat- 
ment of Sewage’? was read by Mr. 
West. 

The next meeting of the Association 
will be the Third Annual meeting and 
will be held in Albany at the time of the 
winter meeting of the New York State 
Conference of Mayors. 


Michigan Road Show 

The Michigan Road Show, under 
the auspices of the Michigan Associa- 
tion of Road Commissioners and Engi- 
neers and the Michigan State College, 
will be held at East Lansing in the 
Demonstration Building on the college 
campus, October 28th, 29th and 30th. 


Personals 


C. M. Osborn has been appointed City 
Manager of the village of Wilmette, 
Ill. He formerly served as city manager 
for Kenosha and Sherwood, Wis. 

Samuel J. Hunt, formerly sales man- 
ager for Wiard Plow Co., has assumed 
the duties of Vice-President and gen- 
eral manager of sales of the Contractors 
Machinery Corporation, Batavia, N. Y. 
The new company will manufacture and 
sell ‘“‘Trojan’’ tractor equipment and 
contractors tools. 

Kenneth Allen, since 1916 sanitary 
engineer of the New York City Depart- 
ment of Sanitation, died at his home, 
at White Plains, N. Y., Sept. 7. He 
was seventy-three years old. Mr. Allen 
had long been in poor health and his 
retirement was to have taken effect soon 
for that reason. 

A’ native of New Bedford, Mass., 
Mr. Allen was graduated from Rens- 
selaer Polytechnic Institute in 1879. 
He did some railroad work in the West 
and then, from 1883 to 1886, he was 
connected with the Philadelphia Water 
Department. Next he went to Kansas 
City to engage until 1890 in private 
practice, to which he returned _inter- 
mittently between appointments to va- 
rious technical positions in Eastern 
cities. From 1908 to 1914 he was en- 
gineer for the Metropolitan Sewerage 
Commission of New York and in the 
following. two years he was engineer 
for the Bureau of Sewer Plan. He was 
a charter member of the Tramp and 
Trail Club of New York and of the 
Westchester Trails Association. 
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Engineering and Construction Equipment - 


New Machinery, Apparatus, Materials and Methods and Recent Installations. 











New I-R Pile Driver for 3-Inch 
Sheeting 


A new and larger air-operated pile 
driver that will drive 3-inch sheet pil- 
ing is announced by Ingersoll-Rand Co. 
This tool, the R-30, weighs 148 pounds. 
It can be readily carried by 2 men and 
can be operated by one after it has been 
placed in position. By adding remov- 
able cheek plates, it can be used to drive 
2¥% and 2-inch piling as well as 3-inch. 

The R-30 eliminates most of the 
splitting of piles, permitting the same 
pieces to be used several times. It is 
low in air consumption: A 7 x 6-inch 
portable compressor will operate 2 tools. 
There are no exterior moving parts, 
which makes it safe to use. The R-30 
will do much of the work that has for- 
merly required steam hammers weigh- 
ing as much as 400 pounds. It is 
equipped with a removable footpiece 
that allows the operator to add his 
weight to that of the tool when such 
is desirable. 





Barber-Greene Company Builds 
a New Small Ditcher 


A vertical boom ditcher that is only 
4 feet wide and 11% feet long, and 
will dig a trench from 5 to 8 inches 
wide, and from 1 up to 3 feet deep at 
varying speeds from 15 inches to 12 
feet a minute is the latest achievement 
of the Barber-Greené Company of Au- 
rora, Illinois. 

The new machine—the Service Spe- 
cial Ditcher—has all of the features of 
the big Barber-Greenes. It is crawler 
mounted. It has the vertical boom which 
allows it to dig right up to a sidewalk 
or curb, ending the trench flush, and to 
cut a square corner. As an insurance 
against strains caused by striking un- 








Ingersoll-Rand Pile Driver for 3-inch 
Sheeting. 


derground obstacles and as a protection 
to any underground pipes, the machine 
is equipped with the standard B-G 
Overload Release Sprocket, a device 
that automatically stops the bucket line 
without injuring anything or killing 
the engine. 

The buckets clean themselves auto- 
matically, even in very sticky material. 
Attached to the boom is a telescoping 
follow-up scraper which insures a clean 
trench. The boom is raised by power, 
making it possible for the operator to 





dig accurately to grade at all times. 

The traveling speeds of the Service 
Special are two miles and one and one- 
third miles per hour. 

Although perhaps the lightest ditcher 
made, it is built throughout of heavy 
structural steel and is powered by a 33 
B.HP. four cylinder Buda gasoline 
engine. 





Chlorine in Its Newest Form 


The Mathieson Alkali Works, Inc., 
New York, has developed high-test- 
hypo, known as HTH. This is stated 
to be a true hypochlorite, with 65 per 
cent available chlorine, in a stable, dry, 
free-flowing powder, uniform in com- 
positica, and readily soluble. It is 
claimed there is no loss of strength 
when it is stored for prolonged periods, 
either in winter or in summer. It re- 
quires no special storage conditions. 

HTH is packed in 4-pound cans, 
each containing exactly 24% pounds of 
available chlorine. It can also be se- 
cured in 110-pound drums. 





New Compound Effectively Seals 
Joints 

The Quigley Company, Inc., 56 
West 45th Street, New York City, 
manufacturers of Hytempite and 
Triple-A’ Protective Coatings, announce 
the manufacture of a plastic, expan- 
sive compound for sealing joints, called 
Q-Seal. 

Q-Seal is easily applied to joints to 
be sealed with a brush. The expansive 
qualities fill any imperfections in 
threads, flanges or gaskets. The com- 
pound seals joints leak-proof, prevents 
rust and corrosion. Joints fabricated 
with it may be broken with ease regard- 
less of age or conditions they have 
been subjected to. The compound is 


very economical to use. 
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A Light Maintenance Grader 


With All Exclusive Features 


of Heavier Galion E-Z Lift Graders 


This new Galion No. 70 E-Z Lift Adjustable Leaning 
Wheel Grader meets the need for a light, sturdy main- 
tenance grader; it is strong enough and heavy enough 
for moderate ditching and grading work. Furnished with 
either horse or tractor equipment. Standard re-inforced 
moldboard is 7 ft. wide. 


All of the exclusive Galion Grader features found in the 
larger machines are embodied in this new 70. A few 
of them are: double gear segments and pinions for lean- 
ing wheels; Galion patented E-Z Lift Springs; Galion 
patented Automatic Skew Axles; renewable ball and 
socket joints on lift controls; cone and socket tightening 


device connecting moldboard to circle; and_ special 
tapered universal joint on steering rod to prevent locking 
while steering. 

In addition to these features this husky little grader is 
fitted with accurately machine-cut worms and gears en- 
closed in oil tight, dust proof cases and running at all 
times in a bath of oil; Alemite lubrication; and Timken 
tapered roller bearings in the wheels. 


The frame is rigidly reinforced at points of greatest 
stress and strain. 


Write today for complete details on this new No. 70 
Galion Grader. 


The Galion Iron Works & Mfgé. Co. 
Galion .... Ohio 


W. A. Adams Tractor & Equip. Co., Raleigh, N. C. 
R. S. Armstrong & Bro. Co., Atlanta, Ga. 

O. B. Avery Co., St. Louis, Mo. 

Badger Tractor & "Equip. Co., Milwaukee, Wis. 
W. D. Banker Road Machy. Co., Memphis, Tenn. Jeffrey Mfg. Co., Ltd., 
Banks-Miller Supply Co., Huntington, W. Va. 
Borchert-Ingersoll, Inc., ‘St. Paul, Minn. 
Brown-Fraser & Co., Ltd., Vancouver, B. C. 
Dukehart Machy. Co. ‘ Des Moines, Iowa 

Eastern Tractor Co., Portland,Me. , Cambridge, Mass. 
Feenaughty Machy. Co., Portland, Ore. 

Frankfort Equip. Co., Frankfort, 


Morrow Auto 


Hall Perry Machy. Co., Butte, Mont. 


_ 


Galion Distributors 


Herd Equip. Co., Oklahoma City, Okla 

Interstate Machinery & Supply Co., Omaha, Nebr. 
Montreal, Que F. Ronstadt Co., Tucson, Ariz. 
Jenison Machy. Co., San Francisco, Cal. 

C. H. Jones Co., Salt Lake City, Utah 
Lewis-Patten Co., San Antonio, Texas 

Lewis Tractor & Machinery Co., Fargo, N. D. 
Miller & Requarth, Springfield, Ill. 

o., Albuquerque, New Mexico 
H. W. Moore Equip. Co., Denver, Colo. 
Morrisey Easton Tractor Co., Vicksburg, Miss. 
Murphy & Murphy, Little Rock, Ark. 


Northfield Iron Company, Northfield, Minn. 
C. T. Patterson Co. Inc., New Orleans, La. 
G. C. Phillips Tractor Co. Inc., Birmingham. Ala. 
Power Equip. & Service Co., New Haven, Conn. 


Salina Tractor & Thresher Co., Salina, Kan. 

Bert Smith, Enid, Okla. 

Smith-Booth-Usher Co., Los Angeles, Cal. 
Standard Road Equip. Co., Rockford, Ill. 

W. H. Stoutenburg, Penn Yan, N. Y. 
Tennessee Tractor Co., Nashville, Tenn. 

F. E. Vaughn, LaCrosse, Kan. 

Richmond Machy. & Equip. Co., Richmond, Vae 
Welch Good Roads Supply Co., Welch, W. Ve 
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Sanitary Engineers 
and City Officials:— 


You are cordially invited to inspect the 
Super-Frame Sludge Bed Covers at Ithaca, 
New York, during construction. 


These two glass covers will be constructed 
during November. They will embody all 
the outstanding Super-Frame features 
that assure greater efficiency and endur- 
ance. 
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NORTH -ELEVATION SOUTH-ELEVATION 


Super-Frame 
Sludge Bed Covers 
Being Erected for the City of 
ITHACA, NEW YORK 
EACH 62’ WIDE BY 120-6” LONG. 


GLENN D. Homes, SyRACuSE, N. Y. 
Consulting Engineer 


Harry W. EustAaAnce, ItHAacA, N. Y. 
City Engineer 


FRANK N. FELLER, ITHACA, N. Y. 
Superintendent of Public Works 


Send for A. I. A. Folder 101 S. B. containing plans and 
specifications of Super-Frame Glass Covers for Sludge 


Drying and Spray Beds. 


Hitchings << Company’ 


General Offices and Factory: Elizabeth, N. J. 
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CarRLTON N. CONNER is a gradu- 
ate in Civil Engineering from 
Tufts College, Massachusetts. 
After ten years of design and con- 
struction on railroads, water sup- 
ply, irrigation, bridges, highways, 
buildings, and river improve- 
ments in several states and the 
Philippine Islands, he entered 
highway work in its second and 
most active decade. 

Mr. Conner was Construction Engineer for the 
State of Delaware during its most active highway 
program, State Construction Engineer in North 
Carolina during the construction of its one hundred 
million dollar program, Chief Engineer for the 
Mexican Highway Commission during its early con- 
struction and standardization period, reported on Low 
Cost Improved Roads for the Highway Research 
Board, and is now Engineer Executive for the Ameri- 
can Road Builders’ Association. 

Mr. Conner is a member of the principal engineer- 
ing societies and associations interested in highway 
activities, and a member of the Design Committee, 
Highway Research Board. He has long been a 
valued contributor to PuBLic Works. 





J. P. Cocxey, Assistant Engineer, 
American Road Builders’ Associ- 
ation, graduated from Johns Hop- 
kins University in engineering 
and started work in Anne Arun- 
del County, Maryland, as assis- 
tant on road, bridge and sewer- 
age construction. He joined the 
Army in November, 1917, and 
served with the 23rd Engineers. 
Spent fifteen months in France on 
actual railroad, railroad bridge, highway and high- 
way bridge construction. 

For nearly one year, was in charge of survey 
party on highway location for South Carolina High- 
way Department. Worked at the Bureau of Stan- 
dards for nearly two years in the cement and concrete 
sections. Assisted in testing of concrete and feasibil- 
ity of concrete tanks as storage of gasoline and crude 
oil. Was employed by the North Carolina Highway 
Commission in the testing and construction depart- 
ments as assistant engineer for six years. After 
leaving the North Carolina Highway Commission, was 
two years with the Roberts Paving Company on con- 
crete highway construction; was placed in charge of 
field office work on different locations, made many 
plant set-ups, and was on special duties involving any 
difficulties experienced in handling or use of materials. 

He joined the engineering staff of the American 
Road Builders’ Association in November, 1929. 








James LAWRENCE THAYER was born in 1882 in Min- 
nesota, but came to Washington at the age of 6. 
Graduated from Spokane high school ’02 and from 
the Washington State College 07, B. A. degree. 
Taught in high school Davenport, Washington, and 
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In DETROIT... 


91 year old cast iron mains 
are still young and strong 


=e yee 
GOV Feit vce AF, 
8 Mili 


HE long life of cast iron pipe is attested by the official records 

of America’s leading cities. For instance, Mr. F. H. Stephenson, 
Engineer of the Detroit Water Commissioners writes: “In 1853 
the Secretary of the Detroit water system published a history of 
the Detroit water works... From a study of this history I find that 
in 1839 a 10-inch cast iron main was laid in Jefferson Avenue 
from Randolph Street to Woodward Avenue. This main is still 
in service.” 

91 years under ground and still going strong! Certainly a 
splendid performance. But, it isn’t a record for cast iron pipe. 
Philadelphia can point to cast iron mains still in service after 
100 years. So can Richmond. So can St. Louis. In fact the full 
life span of cast iron pipe has yet to be measured. 

The reason for the durability of cast iron pipe is its effective 
resistance to rust and corrosion. Water and gas mains of ferrous 
metal (iron and steel ) with the exception of cast iron, disintegrate 
from rust. Cast iron pipe is the only ferrous metal pipe practi- 
cable for underground mains which rust will not destroy. 

For complete information regarding the economy of specify- 
ing cast iron pipe for water, gas, sewers, culverts or industrial 
needs, write to Thomas F. Wolfe, Research Engineer, 309 
Peoples Gas Building, Chicago, Illinois. 


Photo by Fairchild Aerial Surveys, Inc. 


Cast iron pipe bearing the “Q-check” 
trade mark is obtainable from the 
following leading pipe founders: Ala- 
bama Pipe Company, Anniston, Ala.; 
American Cast Iron Pipe Company, 
Birmingham, Ala.; James B. Clow & 
Sons, 219 N. Talman Avenue, Chicago, 
Ill.; Donaldson Iron Company, Emaus, 
Pa.; Glamorgan Pipe and Foundry 
Company, Lynchburg, Va.; Lynchburg 
Foundry Company, Lynchburg, Va.; 
National Cast Iron Pipe Company, 
Birmingham, Ala.; United States Pipe 
and Foundry Company, Burlington, 
N. J.; Warren Foundry and Pipe Com- 
pany, 11 Broadway, New York. 


a 


Look for the “ Q-check” symbol stenciled in 
white as shown above. It is the registered 
trade mark of the Cast Iron Pipe 
Research Association 














CAST IRON PIPE 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 
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That the Buffalo-Springfield Roller 
really has extra years of service built 
into it is a fact that becomes readily 
apparent upon close inspection. Noth- 
ing that specialized manufacture 
considers desirable, or that the most 
exacting buyer demands, is lacking. 
Aside from the incorporation of the 
latest worthwhile features, these roll- 
ers are fabricated with strength, rug- 
gedness, and in 
consequence, 
with long life 
ever in mind as 
a major consid- 
eration. 












Built in every practical weight and 
size, both steam and motor driven, 
three wheel and tandem. Scarifier 
and other attachments optional. 










Write for illustrated booklet 


The Buffalo -Springfield 
Roller Co. 


SPRINGFIELD, OHIO 

























Buffalo-Springfield 
ROLLERS 
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for a time was Superintendent of Schools (Davenport 
City). In 1910 was elected to the office of county en- 
gineer and for 8 years served as county engineer 
and deputy county engineer; for the past 12 years 
he has served as construction engineer of Lincoln 
County, an appointive office, the office by election hav- 
ing been abolished. Then he has served in the county 
highway department 20 consecutive years, 16 years 
as its head. During this time the highway system has 
grown from nothing to 565 miles of improved roads. 

He wrote a thesis, “The Development of a County 
Highway System in a Sparsely Populated Semi-Arid 
Region.” This thesis was accepted by the Washington 
State College and the C. E. degree conferred. 

“Am not a writer but have written a few articles 
for road magazines, one of which, ‘Road Corruga- 
tions,’ appeared in The Literary Digest. Have been 
a director of the Lincoln County State Bank of Daven- 
port for 12 years and president for the past 5 years. 
Own and operate a wheat ranch.” 

1. W. Mendelsohn is an associate sanitary engineer 
of the United States Public Health Service. He be- 
gins, in this issue of Pusitic Works, a series of com- 
ments on public health engineering activities. Mr. 
Mendelsohn is known to all sanitary engineers as the 
man who started “Public Health Engineering Ab- 
stracts” which are sent out weekly by the Public Health 
Service, a service greatly appreciated by hundreds of 
engineers engaged in sanitary engineering. A more 
extended sketch of Mr. Mendelsohn’s activities will 
appear in an early issue of PUBLIC WorKS. 

Leon Luke, who contributed the article on “‘Low Cost 
Asphaltic Gravel Roads,” is county engineer of Ma- 
comb County, Michigan. Faced with the problems 
that confront so many county engineers of providing 
good roads with limited funds, Mr. Luke has found a 
solution that should be of considerable value to others. 
He has used local materials in bituminous construction 
so effectively that a smooth-riding, dustless road has 
been provided at about the annual costs of maintaining 
a gravel surface. 

J. Paul Ambler, in his article describing the use of 
bulk cement on concrete road construction, points the 
way to a very impressive saving in construction costs. 
Mr. Ambler is assistant construction engineer of the 
Pennsylvania Department of Highways. We hope to 
have a picture of Mr. Ambler in an early issue, and 
also more data concerning him. 

Denzil Doggett is assistant state engineer, Indiana 
Department of Conservation. P. B. Streander is as- 
sociate engineer, Remington, Vosbury & Goff, con- 
sulting engineers, Camden, N. J. He continues the 
series of articles describing plants illustrating latest 
developments in sewage treatment. This plant is lo- 
cated in the center of a built-up community. 











Book Reviews 


Byrne’s Inspector’s Pocket Book. By Austin T. 
Byrne. Revised by Samuel T. Goldsmith. 244 pages 
5 x 8 inches. Paper cover, stiff binding. Gillette 
Publishing Co., Chicago, Ill., distributor. $3. 
First prepared by Mr. Byrne in 1898, this book has 
been brought up to date by Mr. Goldsmith. The book 
is not printed, but is lithographed (or similarly) from 
typing. It covers a wide range of subjects, presenting 
the duties of the inspector, the characteristics of the 
materials, and the points to which special attention 
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Bit-u-muls 


“HEAVY TRAFFIC” 
Pavement 


at “LIGHT TRAFFIC” 
Costs 


Now... you can afford to 
pave farm-to-market roads 


Costing considerably less 
... yet combining the meritori- 
ous features of the two well- 
known hot asphaltic types. . . 
Bitumuls construction is the 
demonstrated answer to all 
your paving problems. 


No heating costs whatever. 
Only simple equipment re- 
quired to construct. Applica- 
tion may be with the popular 
types of gravity or pressure 
distributors, or with ordinary 
pouring pots. 


Voids are reduced to a min- 
imum. The use of excess as- 


phalt is eliminated . . . hence, 


there is no shoving and surface 
bleeding. 


Longer Construction Season 


Applied at any atmospheric 
temperature, except freezing 
weather . . . and in damp, or 
even mildly rainy weather... 
durable, 
paving also adds many months 
to your construction season. 


Bitumuls non-skid 


For low-cost secondary road 


construction, for primary 


roads, city streets, subdivi- 
sions, widening, resurfacing, 
maintenance, and airports... 
investigate Bitumuls .. . if 
you’re interested in getting 
more miles from your paving 


dollars. 


It is backed by years of ex- 
tensive research ... and wide- 
spread use throughout the 
world. 

For “heavy traffic pavement 
at light traffic costs” .. . be 
sure that your specifications 
measure up to Bitumuls. 


Mail the coupon for Manual, 
with detailed facts, technical 
data, and specifications. 


Make this practical test 


Order a sufficient number 
of barrels of Bitumuls to make 
a thorough test. Have your 
regular paving crews apply it 
...in small areas... with or- 
dinary gravity or pressure dis- 
tributors, or with pouring 
pots. See for yourself the 
amazing possibilities of Bitu- 
muls in your pavement con- 
struction and maintenance... 
its low cost... its durability... 


its non-skid surface. 


AMERICAN BITUMULS COMPANY-—Branches throughout the world 


Baltimore - Baton Rouge (La.) - Boston 


+ Cincinnati - 


San Francisco - St. Louis 


Los Angeles - 


Please mail me your free manual . . . without obligation 


Address. 





Name. 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 
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Pulling up sand, muck, stones and water 
with the help of the dependable— 


HUMDINGER 


SELF-PRIMING 
CENTRIFUGAL PUMP 


Vf, A big New Jersey contractor 
(tf, was working on the construc- 
_ ~ tion of a sewer station, next 
They used a 6-inch Humdinger on the to and below the level of the 
Five other rite River j0b, <5 Gpy, Passaic River. It was a tick- 

lish job. Down there were 
tons of sand and stones and 
muck, besides the water—the 
kind of job that any ordinary 
pump goes dead on, after the 
first few snorts. But the 
| Humdinger (a six-inch) went 
' right after it—had it licked 
_ ina short time. 





* That’s the point about the 
Humdinger self-priming cen- 
trifugal—t ak es water as it 
comes to the hose, and 





Humdinger has a 3-vane chrome alloy ih a 
impeller, stainless steel shaft—but no handles large quantities of 


priming pumps, no complicated parts. mud and sand besides. Never 


Large air capacity. We gladly suppiy 


information on all models. gets out of order. Costs less. 


Ralph B. Carter Co., Hackensack, N. Z 














HOTELBRISTOL 


° 129 WEST 48th STREET * 
“NEW YORK. 


Most conveniently located—only a 
few minutes walk to all shopping 
and amusement centers—yet quiet 


Famous Table d’Hote 
Restaurants 
Luncheon 50c¢ 
; Dinner $1.00 
Also A La Carte Service 





Room, Single, *2 
Double *3” Per Day 


Bath, Single, *3” 
Double *5 Per Day 
WD 


4a7qvz ws- 
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should be directed on earthwork; foundations; timber: 
masonry; concrete; brick; arch, wall and pier con- 
struction; waterproofing; ducts and conduits; plaster- 
ing; carpentry; roofing; plumbing; glass; paintinc; 
water supply, including steel and cast iron pipes, 
coatings, testing and laying pipes, joints, etc.; sew- 
erage, including joints, pipes, shoring, pumping, 
foundations and backfilling; and all common yarie- 
ties of pavements, and also grading, drainage and 
curbing. At the end is a list of definitions of terms 
used in construction, and a form of inspector’s 
monthly report. 

Appraisers and Assessors Manual. By W. L. 
Prouty, Clem W. Collins and Frank H. Prouty. 500 
pages. Illustrated. McGraw-Hill Book Co., Inc., 
N.Y. $5. 

This is a most carefully and thoroughly prepared 
presentation of material covering appraising and as- 
sessing. We agree with the publishers’ statement: 
“The book covers every phase of the work in detail, 
gives scientific principles for the valuation of property, 
especially for taxation purposes; systems and methods 
drawn from actual practice all over the country are 
illustrated by useful and authoritative data and many 
new and original rules, tables, charts and illustrations. 
To all who are concerned in any way with the apprais- 
al of land, buildings, machinery, merchandise, per- 
sonal property, automobiles and other property, this 
book gives reliable, clear and complete information.” 


















































Itemized Construction Costs 
on Water and Sewage 
(Topeka, Kans.) 

Water Works Extension 
Date of Contract-—June, 1930 

Total 

24 lin. ft. 6-in. cast iron pipe, using leadite; 

oe ge EE Ee ea eer ere $ 36.00 
11,231 lin. ft. 18-in. cast iron pipe, using leadite; 

COMt Dar Te. Pees WOE asi dic oie eidkcnciny sncceess 59,748.92 
4 4-ft. brick manholes for water valves; cost 

EEE Sh. cecdcdeve wep cuncepus elaeden 200.00 
34,050 lbs. special castings; cost per Ib., .09; 

RE. -cauc.ots then ieuwanch wk eeu ee wwe as.6 wate 3,064.50 
17 Hub end 18-in. gate valves, without bypass; 

ee ere ere 3,740.00 
3 Hub end 18-in. gate valves, with bypass; cost 

i OD noni kcnmeee seoweudee bere tasee 840.00 
7 Hub end 6-in. gate valves, without bypass; 

ey, ae a eee eer reer 50.00 
2 Hub end 4-in. gate valves, without bypass; 

ee We ee) WN isa t bikes osc cs os5e0< 50.00 
l fire hydrant; cost each $85; total. .....ccccccce 85.00 
Total contract price: $68,114.42. 
Contractor—Kirkham and Kilmer. 

Sewer Construction 
Date of Contract—July 22, 1930 
Total 

3,738 lin. ft. 0’x10’ trenching and _ backfilling; 

ee a a Eee torre $1,869.00 
1,152 lin. ft. 10’x14’ trenching and backfilling; 

a eS ee a See re 0.96 
10 cu. yds. rock excavation in trench; cost per 

ie SO reer ee ere rer ee 50.00 
5 std. flushing manholes, complete; cost , 

oi pean nore N eed wR anak kata 412.50 
11 std. shallow manholes, complete; cost each 28.00 

a er rn ae Pere ee 726. 

52 vert. ft. extra depth manholes; cost per vert. s 

ee are a ee ee 286.00 
525 lin. ft. 2-in. cast iron water line; cost per _ 

a a eS Sees ee are ee eae 488.25 
4,376 lin. ft. 8-in. V.C.P. fur. and laid; cost per 

SS i ee ee en Peer ne 2,056.72 
514 lin. ft. 10-in. V.C.P. fur. and laid; cost per 

MMS ONE, snc aciiunnanuveniiereecanesoueveses 292.98 

Total contract price: $7,022.41. 
Contractor—C. A. Ritchie. 
Information furnished by—F. W. Knapp, city clerk. 
(Kansas Municipalities) 
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O have peace in his mind, a water works man’s got to have cast iron pipe in his mains! 
Then the old cob pipe hits on all six when his day’s work is done. He knows rust and 
rot cannot harm his distribution system this year, next year, or next century. Cast iron lasts. 


And the wiser ones have extended a good idea downward into the 114 and 2 inch 
sizes too—adopted McWANE cast iron pipe for the small outlying lines, for the 
newly-popular two-main systems in residential blocks, and for services everywhere. 


BRING YOUR FACTS UP TO DATE 
with the new McWane booklet. Learn of new advantages, new uses for cast iron pipe. 
McWane is making 2-inch, for example, in 18-foot laying lengths now. Get your copy of new 
Small Pipe booklet now. ‘“‘At least find out.” 





Sizes: 114 to 12 Inches 
WRITE FOR ILLUSTRATED LITERATURE 


Precalked or Openbell 
Joints P McWANE CAST IRON PIPE CO. PACIFIC STATES CAST IRON PIPE CO. 
BIRMINGHAM, ALA. PROVO, UTAH. 


SALES OFFICES IN PRINCIPAL CITIES 


© . 


“hue WO CAST IRON PIPE 
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PDM Incinerators 
Permit Selective Charging, 
Are “Foolproof” 

and Simple to Operate 














This modern PDM destructor erected for the City of Wauwatosa, Wisconsin 
has a daily capacity of 80 tons of refuse and garbage. 


The operation of a municipal incinerator plant (after the official 
tests and acceptance are completed) is usually in the hands of 
unskilled labor. Incinerators should, therefore, be simple to 
operate and “foolproof.” The PDM plant is designed and 
erected in recognition of these practical operating facts. 






STEEL 
|IPRODUCTS 











State your population and write today for your copy 
of the new PDM Incinerator Catalog. 


Pittsburgh-Des Moines Steel Company 


| 

| 

3479 Neville tsitand 683 Hudson Terminal Bldg. 981 Tuttle Street 
| Pittsburgh, Pa. New York City Des Moines, lowa 
| 

| 


ATLANTA—CHICAGO—DALLAS—SAN FRANCISCO—SEATTLE 
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8-Inch Waterbound Macadam 
Construction 
Town of Danbury, Conn. Length, 22,846 ft. Width, 
18 ft. Bids received 8-25-80. 
(1) (2) (3) 
Unit Unit Unit 

Items Unit Quant. Price Price Price 
‘No. Working Days. .$40.60 40dy 50dy 40dy 
Cleaning and Grubbing.. .ls . aly: Sash ; 
Barth Becav. ......... cy 22,000 -65 45 .50 
SS ee cy 7,200 .65 2.00 2.00 
ke cy 500 -65 2.25 3.00 
Culvert & Ditch Excav.. cy 500 .65 -90 .50 
Sy OR Raa ae cy 1,433 Be i 1.15 -50 
Form. Subgrade ora Se .03 .05 .02 
CleanSlopes&Shoulders. If 22,846 .03 .05 .03 
Gravel Fill Subbase. cy 12,000 .90 1.25 75 
Broken Stone ..... .Tons 23,000 2.20 2.00 2.50 
Special Cl. A. Conc. ..cy 10 25.00 32.00 23.00 
Glass B. Concrete ...... cy 240 17.00 17.00 15.00 
Install 18’ R.C. Pipe ...1f 1,188 1.00 1.00 .80 
Install 24” R.C. Pipe ...1f 244 1.00 1.50 1.75 
Install 30” R.C. Pipe ...1f 88 1.50 3.00 2.75 
Install 48” R.C. Pipe ...1f 88 3.00 4.00 5.50 
Vit. Tile Underdrain .. lf 1,700 2.25 1.25 1.00 
Vit. Tile Outlets ..... If 100 75 1.00 -50 
Plain Cobble Gutter ...sy 150 1.00 2.00 .80 
Stone Wall, Fence .... If 450 1.00 75 .80 
io. ee lf 15,500 17 18 15 
Wire Rope Railing ... If 3,700 .50 48 .50 
Railing Posts ach 270 1.00 .80 .40 




















Itemized Costs on Macadam 
and Gravel Roads 























































(1) Osborn-Barnes; (2) Sullivan & Godfrey, Bridgeport; (3) 
J. De Michiel Bros., Torrington. 


7-Inch Waterbound Macadam 


Construction 
Town of Orange, Conn. Length, 17,465 ft. Width, 
18 ft. Bids received 8-25-30. 


(1) (2) (3) 

Unit Unit Unit 
ltems Unit Quant. Price Price Price 
No. Working Days. .$40.00 40dy 35dy 60dy 

Clearing & Grubbing.. ls ae i ney 7 
Earth Excav. . .cy 25,615 .40 .60 48 
Earth Ex. for Ditches. cy 43 1.25 2.00 1.00 
Meek Mect. ......... cy 4,922 1.50 -60 1.00 
TOE TROT. oo. sce co ces cy 237 2.00 2.25 1.50 
Form. Subgrade . -sy 36,678 01 .05 03 
Cl. Slopes & Shoulders. If 17,466 -05 .05 .03 
Gravel Fill Subbase ....cy 3,168 65 .80 45 
Broken Stone ...... Tons 16,688 1.75 1.75 1.95 
Class A. Concrete ..... cy 51 20.00 17.00 18.00 
Class B. Concrete ..... cy 224 13.00 12.50 16.00 
Deformed Steel Bars .Lbs. 5,202 .04 .05 .05 
Catch Basins : ea. 3 60.00 50.00 45.00 
Install. 15” R.C. Pipe. 716 75 .80 .70 
Concrete Bridge Rail ...If 51 7.00 7.50 6.00 
Stone Wall Fence ...... lf 1,000 .20 75 .20 
Cf eee lf 1,000 .20 .20 .20 
Wire Rope Railing ... lf 2,850 55 52 45 
(1) New Haven Rd. Constr. Co., New Haven; (2) Clark- 


Barone, New Haven; (3) Edgewood Constr. Co. 


6-Inch Gravel Road Construction 
Town of Scotland, Conn. Length, 10,078 ft. Width, 
20 ft. Bids received 8-25-30. 


(1) (2) (3) 

Unit Unit Unit 
ltems Unit Quant. Price Price Price 
No. Working Days ..$25.00 60dy 35dy 45dy 

Clearing & Giubbing ....Is als ae DIE: es 
Merth Becev. ... ..2.. cy 12,915 .40 .40 .50 
re ne 575 3.00 .40 2.00 
Wet Excav 25 2.00 2.00 .50 
Cl. Slopes & Shoulders Tf 10,078 .05 01 05 
OO OODLES cy 7,000 .40 40 40 
Gravel Fill Subbase ....cy 4,000 45 .50 .70 
6” Gravel Surface...... sy 22,900 Ef .20 17 
Special Cl. A. Conc. cy 16 20.00 35.00 20.00 
Cement Rubble Masonry cy 70 10.00 9.00 10.00 
SO eee ea. 2 60.00 60.00 100.00 
In. 15” Bit. CCM. Pipe i 342 .50 .40 .50 
In. 18” Bit. CCM. Pipe ..lf 156 1.00 .50 .50 
In. 24” Bit. CCM. Pipe ..lf 68 1.00 75 2.00 
In. 36” Bit. CCM. Pipe ..1f 36 2.00 1.00 4.00 
Vit. Tile Underdrain.. .1f 100 1.50 1.50 1.50 
Vit. Tile Outlets ...... If 25 .60 1.00 1.00 
Stone Wall Fence ...... lf 8,000 55 .70 .50 
en Pe lf 1,700 .22 19 .23 
Wire Rope Railing..... lf 5,100 .47 .50 50 
Single Cable Posts ..each 60 1.00 1.00 1.00 





(1) H. T. Smith Express Co.; (2) Arborio Rd. Const. Co., 
Hartford; (3) Hagan-Thibodeaux Co., Providence, R. 3 























